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TABLE OF CONTENTS 

SECTICN 1 - CEVERAL 

Revi s i o n  

E f f e c t i v e  Date k h e r  Purpose 

1.1 General I n s t r u c t i o n s  
f o r  F i e l d  Personnel 

1.2 General Su r face  
Geophysics 

1.3 Sample C o n t r o l  and 
D o c m e n t a t i o n  

3 ,  
1 . -  S a m t e  Con ta ine rs  

ana P r e s e r v a t i o n  

January 1989 3 To p r o v i d e  f i e l d  pe rsonne l  wi th 
i n s t r u c t i o n s  r e g a r d i n g  a c t i v i t i e s  
t o  be per formed be fo re ,  du r ing ,  and 
a f t e r  f i e l d  i n v e s t i g a t i o n s .  

January 1989 

January 1989 

January 1989 

1 . 5  Guide t o  t h e  Handl ing,  January 1989 
Packaging, and Shipping 

1.6 General Equipnent  
Decontaminat ion 

January 1989 

Rocky Flats Plant ER Program SOPS 
Revision 3 

3 To d e s c r i b e  t h e  genera l  procedures 
f o r  a c q u i r i n g  s u r f a c e  geophys ica l  
d a t a  t h a t  a i d  i n  b u r i e d  waste 
d e l i n e a t i o n  and geo log ic ,  hydrogeo- 
l o g i c ,  o r  o t h e r  i n t e r p r e t a t i o n  
r e l a t e d  t o  hazardous waste s i t e  
c h a r a c t e r i z a t i o n .  

3 To d e f i n e  t h e  s t e p s  necessary f o r  
sample c o n t r o l  end i d e n t i f i c a t i o n ,  
da ta  reco rd ing ,  end c h a i n - o f - c u s t o d y  
a o c m n t a t i o n .  

3 To p r o v i d e  guidance i n  t h e  s e i e c t i o n  
o f  s u i t a b t e  c o n t a i n e r s  f o r  sanptes, 
con ta ine r  c lean ing ,  r e q u i r e d  sample 
volunes, sarrpte c o l l e c t i o n ,  h o l d i n g  
t imes, and t h e  r e c m n d e d  p r e s e r v a -  
t i o n  techniques f o r  water ,  wastes, 
sediments, s ludges and s o i l  sarrples. 

3 To p r o v i d e  a genera l  gu ide  f o r  
packaging and s h i w i n g  samples of 
envi ronmenta l  and hazardous m a t e r i .  
a l s  t o  the  o f f - s i t e  sampies l abo ra .  
t o r y .  In a d d i t i o n ,  i n s t r u c t i o n s  a r e  
p r o v i d e d  t o  s e t e c r  t h e  c o r r e c t  
ca tegory  f o r  packaging and s n i p p i n g  
samples of unknoun con ten ts .  

3 To desc r ibe  methods f o r  t h e  decon- 
tam ina t ion  o f  f i e l d  equipnent 
p o t e n t i a l l y  contaminated d u r i n g  
sample c o l l e c t i o n .  

January 1989 
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SECTION 1 - GENERAL (Continued) I 

Revi s i on 
E f f e c t i v e  D a t e  Nunber Purwse 

t 
1.7 Sampling f o r  Removable January 1989 3 

Alpha Contamination 
To descr ibe a method o f  v e r i f y i n g  
tha t  equipnent leav ing  a con t ro l l ed  
area tha t  contains rad ioac t i ve  
mater ia ls  meets u n r e s t r i c t e d  release 
c r i t e r i a  f o r  removeable contamina- 
t i on .  This equipnent may include 
tools,  vehic les,  and miscellaneous 
items brought i n t o  contact  w i th  
rad ioac t ive  mater ia ls .  

1.8 Personnel Decontamination January 1989 
- -Leve l  D Protec t ion  

3 To descr ibe the  equipnent and pro-  
cedures requ i red  f o r  the  decontam- 
i na t i on  o f  persons uho have 
performed f i e l d  a c t i v i t i e s  i n  Level 
D p ro tec t i ve  c lo th ing .  

1.9 Personnel Decontamination January 1989 
- -Leve l  C Pro tec t ion  

3 To descr ibe the equipnent and 
procedures required f o r  the decon- 
tamination o f  persons uho have, 
,performed f i e l d  a c t i v i t i e s  i n  Level 

C p ro tec t i ve  c lo th ing .  

1.10 Personnel Decontamination January 1989 
- -Leve l  8 Protec t ion  

3 To descr ibe the  equipnent and pro-  
cedures required f o r  the  decontami- 
na t i on  o f  persons uho have performed 
f i e l d  a c t i v i t i e s  i n  Level B pro tec-  
t i v e  c lo th ing .  

1.11 Reserved No date  

1.12. A i r  Pa r t i cu la te  Sampling 
v i r h  a Real-Time Aerosol 
Monitor 

January 1989 3 To describe. the equipnent, opera- 
t i on ,  a d  procedures f o r  c o l l e c t i n g  
rea l - t ime  a i r  p a r t i c u l a t e  data. 

1.13 Reserved N O  dare 

1.16 Reserved ( F i e l d  Survey No date 
and Reconnaissance) 

Rocky Flats  Plant ER Program SOPS 
Revision 3 

. .  
January 1989 
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SECTION 2 - WATER SAMPLING 

2.1 Presample Purging of 
Vel I s  

i 

Revision - Puroose Effective Date 

January 1989 3 To identify uell-purging procedures 
for evacuation of stagnant uater 
from the well bore and its replace- 
ment by growduarer in sufficient 
quantities so that a uater sarrple 
representative of the formation of 
corrpletion can be collected. 

2.2 Field Measurements on January 1989 
Ground and Surface Water 
Samples 

3 

2.3 Sampling Monitoring Wells January 1989 
uith a Bladder Punp 

3 

2.4 Sampling Monitoring Wells January 1989 
. .  

' w ~ : ?  a 3ucKer-Type 
3 

To obtain reliable and accurate 
measurements of the field chemistry 
of uater quality samples. 

To use a bladder punp to obtain 
representative grounduater sarrples 
at shallow depths that are beyond 
the capabilities of a peristaltic 
w. 

To obtain a representative 
;rourdwater sartple at i e 3 t n s  3e~opc- 

tne range ( o r  cawbility) of sucrion 
lift pmps when Bailer volatile air 
stripping is o f  concern, uell-casing 
diameters are too narrou to accept 
subnersible p n p s ,  or other diffi- 
cult conditions are present. 

z 
2.5 Sampling Monitoring Wells January 1989 

uith a Sutmersible P m p  
3 

t 
2.6 Sampling Monitoring Wells January 1989 

wirn a Peristaltic P m p  
3 

2.7*  Sampling Comnercial/ 
Municipal Domestic Wells 

January 1989 3 

To obtain a representative sarrple of 
the groundwater at deoths beyond the 
caoabilities of peristaltic m s  

when bailing and bladder puncs are 
ineffective. 

To obtain a reoresentative grounu- 
water samcle from a shallow weti 
(Less than 24 feet deep). 

To define guidelines 
for field personnel to f o l L o w  

in sampling c m c i a l ,  wmicipal, 
and domestic welts. 

Rocky Flats Plant ER Program SOPa 
Reviaion 3 

. .  

January 1969 
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SECTION 2 - WATER SAMPLING (Continued) 

Revis ion 
E f f e c t i v e  Date Number Purwse 

! 

2.8 Sampling f o r  V o l a t i l e  January 1989 3 To o u t l i n e  procedures f o r  c o l l e c t i n g  
Organics a representat ive groundwater sample 

and t ranspor t ing  i t  from i t s  o r i g -  
i n a l  envirorment t o  the  labora tory  
f o r  ana lys is  o f  t race  v o l a t i l e  
organics. 

2 . 9  Surface Water 
Sampl i ng 

2.10 Stream Flou 
Measurement 

January 1989 

January 1989 

SECTTON 3 . UVQQAULiC T E S T I N G  

3 .1  Water Level Measurement January 1989 

3 . 2  Aquifer (Slug) Test ing January 1989 

3.3 Operational Check of January 1989 
Pressure Transducers 
Used in  Measuring Water 
Level i n  Wells 

3 . 4  Aquifer Pumping Test 

3 . 5  Packer Testing 

Rocky Flats Plant ER Program SOPS 
Revision 3 

January 1989 

January 1989 

3 

3 

3 

3 

3 

. .  

January 1989 

To def ine  gu ide l ines  fo l lowed by 
f i e l d  personnel i n  sampling surface 
ua ter  bodies and d o c w n t i n g  a l l  
aspects of surface water sample 
co l l ec t i on .  

To de f ine  gu ide l ines  fo l l oued  by 
f i e l d  personnel f o r  measuring 
surface uater f l o u  ra tes  i n  di tches, 
creeks, a n d  springs. 

To determine the dep th - to -ua te r  i n  
an open borehole, cased borehole, 
monitor ing we l l ,  o r  potentiometer. 

To de f i ne  f i e l d  procedures t o  
c o l l e c t  data f o r  the  determinat ion 
of  saturated hyd rau l i c  conduc t i v i t y  
under i n  s i t u  cond i t ions  by the s lug  
tes t  method o f  analysis.  

To descr ibe procedures f o r  conduct, 
ing o f f i c e  and f i e ( d  checks o f  
pressure transducers. 

To de f i ne  procedures t o  conduct 
w i n g  tes ts  f o r  the in  s i t u  de te r -  
minat ion o f  the hydrau l i c  p roper t ies  
o f  water-bear ing so i  1s a d  rocks. 

To provide informat ion f o r  executing 
a n d  analyzing packer tes ts .  
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SECTION 4 - DRILLING AND LOGGING 

4.1 Soil Boring January 1989 3 

4 . 2  Rock Boring January 1989 3 

4.3 Monitoring Well 
Installation 

4 . 4  Monitoring Well 
Devel opmnt 

4 . S  Borehole Geophysical 
Logging 

L . 3  :as: ?i: Logging 

SECTION 5 - SOIL SAMPLING 

January 1989 

January 1989 

January 1989 3 

January 1989 3 

5.1 Soil and Rock Borehole January 1989 
Logging and Sampling 

3 

5.2 Soil Sampling uith a 
Spade and Scoop 

January 1989 3 

t 
5 . 3  Subsurface Solid Satnpl.ing January 1989 

uith Hand Auger and Thin- 
Wall Sampler 

3 

Rocky Flats Plant  ER Program SOPS 
Revision 3 January 1989 

I 

To ensure acceptable, consistent, ! 

soil-boring procedures for all 
pertinent aspects of hazardous uaste 
investigations. 

To ensure acceptable, consistent 
rock boring procedures for all per- 
tinent aspects of hazardous waste 
investigations. 

To ensure acceptable, consistent 
monitoring uell installation. 

To remove foreign materials that may 

have been introduced into the 
grounduater, uell annulus, or  vel1 
screen during vell installation and 
to facilitate hydraulic comnunica- 
ticn betueen the screened formation 
and the monitoring uell. 

To provide guidelines for geophys- 
ically logging boreholes. 

To describe the physica! nature o f  

consolidated or unconsolidated sub. 
surface earthen meterials encoun- 
tered during the excavation o f  a 
pit o r  trench. 

To describe the physical nature of 
consolidated o r  unconsolidated sub. 
surface earthen materials e n c w n -  
tered during auger, rotary, or  other 
drilling activities and collect 
sarrpies of the earthen materials for 
further evaluation. 

To describe a method for collecting 
a soil sanule less than four feet 
belou the land surface. 

To define a method ~i collecting 
subsurface solid sarrples uith a hand 
auger and thin-uall tube sanpler. 
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SECTION 5 - SOIL SAMPLING (Continued) 

Revision 
EffecTive Date NLITlber 

1 
5.L 

5 . 5  

General Soit Gas Sampling January 1989 3 
and Field Chemical Analysis 

InstalLation/Operation 
Sampling of Soil-water 
Samplers 

January 1989 

t 
5.6 Installation/Operation of January 1989 

Soil Suction Monitors 

t 
5.7 1nstallatiorVOperation of January 1989 

Soil Moisture Monitors 

5.3 ;ail Sawking uirn a January 1989 
Stainiess Steel Surface 
Soil Sanpler 

5.9 Field Screening for 
Total Organic Cocrpounds 
in Soil Sanples 

SECTION 5 . HEALTH AND SAFETY 

January 1989 

6.1 Health ad Safety January 1989 
Monitoring and Combustible 
Gas Levels 

6.2 Health and Safety January 1989 
Monitoring of Organic 
Vapors uith a 
Photoionization Oetector 

Rocky Flats Plant ER Program SOPS 
Revision 3 

3 

3 

3 

3 

Puroose 

To define a method that ensures 
acceptable, consistent soil gas 
sampling and on-site analysis uith 
a gas chromatograph for volatile 
organic contaminants. 

To define the method for placing 
pressure-vacuun soil uater samplers, 
collecting soil uater samples, and 
preserving the samples. 

To define a method of placement, 
installation, and operation o f  soil 
suction monitors (tensiometers) for 
measurement of soil moisture poten- 
tial. 

To define procedures for installing 
and operating soil moisture moni- 
tors. 

i o  define procedures for collecting 
surface soil sacrples to determine 
the chemical and physical soil prop- 
erties. 

To field screen soil samples for 
volatiLe organic compounds. 

To describe the equipment and proper 
method for monitoring c m s t i b l e  
gas Levels in oraer to determine 
uhen an explosion hazard exists in 
the uork environment. 

3 To describe the equipment and proper 
method for envirormental monitoring 
of toxic gases and vapors using a 
portable photoionization detector 
(PID). 

January 1989 
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SECTlON 6 - HEALTH AND SAFETY (Cont inued)  

6.3 H e a l t h  and Sa fe ty  
M o n i t o r i n g  of Organic  
Vapors u i th  a Flame 
I o n i z a t i o n  De tec to r  

6.4 T o t a l  Alpha Surface 
Contaminat ion Measurements 

R e v i s i o n  
P u r w s e  E f f e c t i v e  Date N h r  

January 1989 3 To d e s c r i b e  t h e  equipnent and p roper  
method f o r  e n v i r o r m e n t a l  m o n i t o r i n g  
o f  t o x i c  gases and vapors u s i n g  a 
p o r t a b l e  f l a m e  i o n i z a t i o n  d e t e c t o r  
( F I D ) .  

January 1989 

6.5 Screening S o i l  Samples f o r  January 1989 
Alpha E m i t t e r s  

6.6* Use o f  Gama Spectrometry  January 1989 
Systems as a Screen f o r  
Gama-Ray-Emi t r i ng  
Raaionuci iaes in S o i i  
S a w 1  es 

6.7 Near Sur face  and Soil January 1989 
Sample Screening f o r  
Lou-Energy G a m  R a d i a t i o n  
Us ing  the  FIDLER 

6.8* In Si tu  Gama-Ray 
Measurements Us ing  B 

Sh ie lded  D e l t a - G a m  
De tec to r  

January 1989 

6.9. Exposure Rate Measurements January 1989 
Using a Pressu r i zed  
I o n i z a t i o n  Charber 

Rocky Flata Plant ER Program SOP8 
Revision 3 

3 

3 

3 

3 

3 

3 

January 1989 

To p r o v i d e  guidance f o r  de te rm in ing  
l e v e l s  o f  t o t a l  s u r f a c e  a lpha  con- 
t a m i n a t i o n  on  equipnent, v e h i c l e s ,  
and personne l  t h a t  have been i n  con-  
t a c t  w i t h  m a t e r i a l  t h a t  ups po ten -  
t i a l l y  contaminated u i t h  a lpha -  
e m i t t i n g  r a d i o n u c l i d e s .  

To p r o v i d e  a method o f  screen-  
i n g  f o r  a l p h a - e m i t t i n g  r a d i o n u c l i d e s  
in s o i l  samples. 

To p r o v i d e  guidance f o r  t h e  opera- 
t i o n  o f  a g a m  spec t romet ry  system 
:3 analyze s o i l  s a m l e s  i n  rne 
Laboratory .  

To d e s c r i b e  t h e  procedure i n  u h i c h  a 
f i e l d  i n s t r u n e n t  f o r  t h e  d e t e c t i o n  
o f  Lou-energy r a d i a t i o n  (FIDLER) i s  
used to m o n i t o r  su r faces  and s o i l  
samples f o r  t h e  presence o f  low-  
energy g a m  r a d i a t i o n  t h a t  a c c m -  
pany some alpha emissions. 

To p r o v i d e  guidance f o r  t h e  i n  s i t u  
measurement o f  g- r a d i a t i o n  emi t  
t e d  f rom Ra-226 i n  su r face  s o i l  a n a  

to d e s c r i b e  a technique f o r  screen-  
i n g  p t e n t i a l k y  contaminated s o i l s  
for o t h e r  g a m - e m i t t i n g  rad ionu -  
c l i d e s .  

To d e s c r i b e  t h e  equipnent and proper  
method t o  de te rm ine  tne  g a m  e x w -  
sure r a t e  at a h e i g n t  o f  cne meter 
above t h e  s o i l  o r  o t n e r  su r faces  
u s i n g  a p r e s s u r i z e d  i o n i z a t i o n  
chamber (PIC). 
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SECTION 6 '- HEALTH AND SAFETY (Cont inued)  

E f f e c t i v e  Date 
t 

6.10 C o r r e l a t i o n  o f  a Sodiun January 1989 
I o d i d e  D e t e c t o r  t o  t h e  
P ressu r i zed  i o n i z a t i o n  
Chamber 

t 
6.11 B e t a - G a m  R a d i a t i o n  January 1989 

Measurements Us ing  a 
Ge ige r -Mue l l e r  D e t e c t o r  

6.12 Radon-222 FLUX January 1989 
Measurements Us ing  
Charcoal Can is te rs  

6.13* Radon-222 Measurements January 1989 
Us ing  T rack -E tch  D e t e c t o r s  

* 
5.li Vcrk Area Zadon 

Measurements i n  A i r  

t 

6.15 Measurement of CamM-Ray January 1909 
F i e l d s  Us ing  a S o d i u n  
I o d i d e  (Ha l )  D e t e c t o r  

6.16 Heat S t ress  H o n i t s r i n g  January 1989 

t 

6.17 Measurement of Radon- January 1989 
Oaughter Concen t ra t i ons  
i n  A i r  

R e v i s i o n  

- N u n b e r  Purpose 
3 To desc r ibe  t h e  method f o r  

c o r r e l a t i n g  count  r a t e s  o b t a i n e d  
u i t h  a s o d i m  i o d i d e  ( N a l )  d e t e c t o r  
and ra temete r / sca le r  t o  t h e  exposure 
r a t e  measurements taken  u i t h  a 
p r e s s u r i z e d  i o n i z a t i o n  c h a h e r  
(PIC). 

3 

3 

3 

To desc r ibe  t h e  methodology f o r  
measuring b e t a - g a m  r a d i a t i o n  
l e v e l s .  

To p r o v i d e  i n s t r u c t i o n s  f o r  
de te rm in ing  radon-222 f l u x  
f rom ground su r face .  

To p r o v i d e  d e t a i l e d  procedures and 
o v e r a l l  g u i d e l i n e s  f o r  making l o n g -  
term average radon0222 (Rn-222) con-  
c e n t r a t i o n  measurements i n  a i r  u i t h  
t r a c k - e t c h  f i l m  d e t e c t o r s .  

7s a e s c r i j e  t h e  methods used t o  
c o l l e c t  g rab  samples of ambient a i r  
and t h e  subsequent q u a n t i t a t i v e  
analyses o f  t h e  sanples t o  de te rm ine  
radon-222 gas c o n c e n t r a t i o n s  i n  t h e  
uo rk  area. 

To d e s c r i b e  t h e  procedures f o r  
making c o u n t - r a t e  measurements o f  a 
g a m - r a y  f i e l d  u i t h  a sodium i o d i d e  
(Na l )  d e t e c t o r .  

To o u t l i n e  the  procedure f o r  
m o n i t o r i n g  heat  s t r e s s  and o t h e r  
measures f o r  p r o t e c t i n g  uo rke rs  f r m  
heat  e x h a s t i o n  and hear s t r o k e  i n  
uarm e n v i r o m n t s .  

3 To desc r ibe  t h e  methods used t o  c o l -  
l e c t  samples o f  f i l t e r e d  p a r t i c u -  
l a t e s  i n  the  a i r  and t n e  subseauent 
q u a n t i t a t i v e  analyses t o  these Sam. 
p l e s  t o  determine radon.222 daughter  
concen t ra t i ons .  

t 
SOPS n o t  i nc luded  as they  u i l l  r ,o t  be used d u r i n g  1989 s i t e  i n v e s t i g a t i o n s .  

Rocky Flats Plant ER Program SOPS 
Revision 3 

. .  
J m u a r y  1989 
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1 - ASSOCIATED PROCEDURES LISTING . .  
j. ':; . .  * ... 

r- ! 
SECTION 1 - CEHERAL 

Revi s i on 
Effective Date Number Associated Procedures 

None. 1.1 General Instructions 
f o r  Field Personnel 

January 1989 3 

8 :  

. -  

1.2 General Surface 
Geophys i cs 

January 1989 3 None. 

1.3 San-ple Control and 
Docunentat i on 

January 1989 

January 1989 

1.1, 1.4, 1.5 

1.3, 1.5, 1.6 
1.8 

1.4 Sample Containers 
and Preservation 

1.1, 1.3, 1.4, 1.6  1.5 Guide t o  the Handling, January 1989 
Packaging, and Shipping 

1.6 General Equipnent 
Decontamination 

January 1989 1.1, 1.7 
6.4, 6.11 

.) 

1.7 Sawling for Remvable January 1989 
Al*a Contamination 

1.1,  1.6 
6.4, 6.11 

1.8 Personnel Decontamination January 1989 
--Level D Protection 

1.1, 1.6, 1.9, 1.10 

1.9 Personnel Decontamination January 1989 
--Level C Protection 

1.1, 1.6, 1.8, 1.10 

1 .1 ,  1.6, 1.9, 1 . 9  
I :  

1.10 Personnel Decontamination January 1989 
--Level E Protection 

1.11 Reserved No date 

1.12 Air Particulate Sampling January 1989 
with a Real-Time Aerosol 
Monitor 

3 1.1, 1.6 

1.13 Reserved No date 

1.14 Reserved (Field Survey No date 
and Reconnaissance) 

Rocky Flata Plant ER Program SOP3 
Revision 3 

. .  h s o c i a t e d  Procedures 
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Revi s i on 
Number - 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

r 
SECTION 2 - WATER-SAMPLING 

1 7  

2.1 

Effective Date 

January 1989 

Associated Procedures 

Presarple Purging o f  
Wells 

1.1, 1.6 

2.2, 2.3, 2.4, 2.5. 2.6 
3.1 

6.1, 6.2, 6.3 

2.2 Field Measurements on 
Ground and Surface Water 
Samples 

January 1989 1.1, 1.6 

2.1, 2.3, 2.4, 2.5, 2.6, 2.8, 2.9 
3.1 
4 . 3  

2.3 Sampling Monitoring Wells 
uith a Bladder Purp 

January 1989 1.1, 1.3, 1.4, 1.5, 1.6 
2.1, 2.2 
3.1 

2.4 Sampling Monitoring Wells 
uith a Bucket-Type 

January 1989 1.1, 1.3, 1.4, 1.5, 1.6 

2.1, 2.2, 2.8 
3.1 

t 
2.5 Sampling Monitoring Wells 

uith a S u h r s i b l e  P q  
January 1989 1.1, 1.3, 1.4, 1.5, 1.6 

2.1, 2.2 
3 . :  

2.6* 

2.7* 

2.8 

2.9 

2.10 

Sampling Monitoring Wells 
uith a Peristaltic Pvrp 

January 1989 1.1, 1.3, 1.4, 1.5, 1.6 

3.1 
2.1, 2.2, 2.4, 2.8 

Sampling Comnercial/ 
Municipal/Dunestic Wells 

January 1989 

January 1989 

January 1989 

January 1989 

1.1, 1.3, 1.4, 1.5, 1.6 
2.1, 2.2, 2.6, 2.8, 3.1 

Sampling for Volatile 
Organics 

1.1, 1.3, 1.4, 1.5, 1.6 
2.1, 2.2, 2.6, 2.9 

Surface Water 
Sampling 

Stream FLou 

Measurement 

1.1, 1.3, 1.4, 1.5,  1.6 
2.1, 2.2, 2.4, 2.8 

2.2, 2.9 
5 . 1 ,  5.3, 5 . 4 ,  5.5, 5.6 

SECTION 3 - HYDRAULIC TESTING 

3.1 Water Level Measurement January 1989 1.1, 1.6 
3.3 
6.1, 6.2, 6.3 

1.1, 1 .6 
3.1, 3.3 

January 1989 3.2 Aquifer (Slug) Testing 

Rocky Flats Plant ER Program SOPS 
Revision 3 

Associated Procedures 
Page 5 Januafi  1989 
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SECTION 3 - HYDRAULIC TESTING (4ontinucxi) 

! 

Effective Date 

3.3 Operational Check of January 1989 
Pressure T ransducers 
Used in Measuring Water 
Level in Wells 

3.4 Aquifer Plsrping Test January 1989 

3.5 Packer Testing January 1989 

SECTION L . DRILLING AND LOGGING 

4.1 Soil Boring 

L.2 Rock Boring 

4.3 Monitoring Well 
Instal lat i on 

4.6 Monitoring well 
Development 

January 1989 

January 1989 

January 1989 

January 1989 

4.5 Borehole Geophysical January 1989 
Logging 

4.6 Test Pit Logging 

Rocky Flats Plant ER Program SOPS 
Revision 3 

Revi s i on 
Number Associated Procedures - 

3 1.1, 1.6 
3.1, 3.2, 3.4 

3 1.1, 1.6 
3.1, 3.3 

3 1.1 
3.1 
4.1 
5.1 

3 1.1, 1.3, 1.4, 1.5, 1.6 
4.2, 4.3 
5.1 
6.1, 6.2, 6.3 

3 1.1, 1.3,  i.4, 1.5, 1.6 
4.3 
5.1 
6.1, 6.2, 6.3 

3 1.1, 1.6 
2 . 2  
3.1 
4.1, 4.2, 4.4 
5.1 
6.1, 6.2, 6.3 

3 1.1, 1.6 
2.2 
3.1 
4.3 
6.1, 6.2, 6.3 

3 1.1, 1.6 
5.1 
6.5 

January 1989 3 '  1.1, 1.3, 1.6, 1.5, 1.6 
5.2 

. .  

Associated Procedures 

Janua ry  1989 Page c 



i SECTION 5 - S O l L  SAMPLING 

Revi s i on 
- Nmber Associated Procedures 

! 

Effective Date 

5.1 

5.2 

t 
5.3 

8 
5.4 

8 
5 . 5  

5.6 

8 
5.7 

5.8* 

5.9. 

Soil and Rock Borehole 
Logging and Sampling 

January 1989 3 1.1, 1.3, 1.4, 1.5, 1.6 
4.1, 4.2 

Soil Sampling uith a 
Spade and Scoop 

January 1989 1.1, 1.3, 1.4, 1.5, 1.6 
5.1 

Subsurface Solid Sampling 
uith Hand Auger and Thin- 
Wall Sampler 

January 1989 1.1, 1.3, 1.4, 1.5, 1.6 

General S o i l  Gas Sampling 
and Field Chemical Analysis 

January 1989 3 1.1, 1.6 

Installation/Operation 
Sampling of Soil-Water 
Samp 1 er s 

January 1989 

January 1989 

January 1989 

January 1989 

January 1989 

3 1.1, 1.3, 1.4, 1.5, 1.6 

Installation/Operation of 
Soil Suction Monitors 

1.1, 1.3, 1.6 

lnstalLation/Operation o f  
Soil floisture Monitors 

1 . 1 ,  i . 5  
4 . 1  

Soil Sampling with a 
Stainless Steel Surface 
S o i l  Sampler 

1.1, 1.3, 1.4, 1.5, 1.6 
4.1 
5.1 

3 

Field Screening for 
Total Organic Conpounds 
in Soi L Samples 

1.1 
4.1 
5.1, 5.6 

3 

SECTION 6 - HEALTH AND S A F E T Y  

6.1 

6.2 

6.3 

Health and Safety 
Monitoring and Comkrstible 
Gas Levels 

January 1989 3 1.1, 1.6 

Health and Safety 
Monitoring of Organic 
Vapors with a 
Photoionization Detector 

January 1989 3 1.1, 1.6 
6.1 

Health and Safety 
Monitoring of Organic 
Vapors uith a Flame 
Ionization Detector 

January 1989 3 1.1., 1.6 

. .  

Amociated Procedures 
Page d 
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SECTION 6:-  HEALTH AND SAFETY (Continued) 

Revi s i on 
E f f e c t i v e  Date N h e r  Associated Procedures 

6.L 

6.5 

6.6* 

6.7 

6.8 

* 
6 .9  

Tota l  A l p h a  Surface January 1989 3 1.1, 1.6, 1.7 
Contamination Measurements 6.11 

screening s o i i  Sanpies f o r  January.1989 
Alpha Emi t te rs  

1.1, 1.6 

Use of  C a m  Spectrometry 
Systems as a Screen f o r  
Gama-Ray-Emitt ing 
Radionucl ides i n  S o i l  
S a q l e s  

January 1989 1.6 
6.11 

Near Surface and S o i l  January 1989 

Sampie Screening f o r  
Lou-Energy G a m  R a d i a t i o n  
Us ing  the FIOLER 

3 1.1, 1.6 
6.5 

January 1989 3 1.1, 1.6 I n  Situ Camna-Ray 
Measurements Using a 
Sh ie lded Delta-Camne 
Detec tor  

Exposure Rate Measurements January 1989 
Us ing  a Pressur ized 
I o n i z a t i o n  Chanber 

3 1.1, 1.6 
6.10 

6.10. 

6.. 1 1  

6.12* 

C o r r e l a t i o n  o f  a Sodim January 1989 
I o d i d e  Detector t o  the  
Pressur ized I o n i z a t i o n  
C h a h e r  

3 1.1, 1.6 
6.9, 6.15 

January 1989 3 1.1, 1.6 B e t a - C a m  Rad ia t ion  
Measurements Using a 
Ge iger -Hue l le r  Detector 

January 1989 3 1.1, 1.6 
6.6 

Radon-222 Flux 
Measurements Using 
Charcoal Canisters 

t 
6.13 Radon-222 Measurements January 1989 

Us ing  Track-Etch Detec tors  
1.1, 1.6 

1.1, 1.6 6. lC Work Area Radon January 1989 
Measurements i n  A i r  

Rocky Flats Plant ER Program SOPS 
. Revision 3 

. .  

January 1989 
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Page e 
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I SECTION 6 - HEALTH AND SAFETY (Continued) 

,,-. 
Revision 

Effective Date Number Associated Procedures 

t 

6.15 Measurement o f  Gam-Ray January 1989 3 1 . 1 ,  1.6 
6.9, 6.10 Fields Using a Sodim 

Iodide ( N a l )  Detector 

6.16 Heat Stress Monitoring January 1989 3 1.1, 1.6 

January 1989 3 1 . 1 ,  1.6 6.17 Measurement of  Radon- 
t 

Daughter Concentrations 
i n  Air 

Rocky Flats Plant ER Program SOPS 
Revision 3 January 1989 

Associated Procedurea 
Page f 
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S T A N D A R D  OPERATLNG . .  PROCEDURE 1.1 

, 
I "-7 

I !  

. .  
GENERAL INSTRUCTIONS FOR FIELD PERSONNEL 

1. PURPOSE 

To prov ide  f i e ld  personnel. '  w i t h  in s t ruc t ions  r e g a r d i n g  ac t iv i t i e s  to be p e r f o r m e d  
be fo re ,  d u r i n g ,  a n d  a f t e r  f i e l d  inves t iga t ions .  

2. DISCUSSION 

T h e  R e m e d i a l  Inves t iga t ion  P l a n  ( R I P )  con ta ins  spec i f i c  de t a i l s  a b o u t  p r o c e d u r e s  a n d  
e q u i p m e n t  f o r  a g iven  ope ra t ion .  R e f e r  t o  t h e  R I P  f o r  t h e  t y p e  o f  samples ,  
measu remen t s ,  a n d  tests t o  be  co l lec ted  o r  pe r fo rmed .  T h e  co l lec t ion  a n d  
d o c u m e n t a t i o n  of d a t a  s h o u l d  be p e r f o r m e d  a s  desc r ibed  i n  s p e c i f i c  SOPs. T h e s e  
g e n e r a l  i n s t ruc t ions  a r e  i n t e n d e d  to s u p p l e m e n t  t h e  i n f o r m a t i o n  s u p p l i e d  i n  t h e  R I P  
a n d  assoc ia ted  SOPs a n d  c l a r i f y  t h e  ro le  o f  f i e ld  personnel  a t  r e m e d i a l  inves t iga t ions .  
T h e s e  in s t ruc t ions  wi l l  e n s u r e  t h a t  f i e l d  personnel  t a k e  the  p rope r  p r e c a u t i o n s  to 
u n d e r s t a n d  the  si te,  t h e  ob jec t ive  a n d  t h e  schedu le  f o r  t h e  f i e l d  p r o g r a m ,  t h e i r  
a u t h o r i t y ,  a n d  the i r  respons ib i l i t i es  desc r ibed  i n  t h e  RIP .  

T h i s  SOP is suppor t ed  by o t h e r s  t h a t  desc r ibe  p rocedures  a n d  r a t iona le  f o r  p e r f o r m i n g  
reconnaissance  geophysical a n d  soil  gas su rveys ;  soil  a n d  rock  bor ing;  s a m p l e  logging;  
soil  a n d  sed iment  s ampie  co l lec t ion :  ins ta l la t ion  2nd  ope ra t ion  of vadose-zone  
in s t rumen t s  a n d  samplers:  g r o u n d w a t e r  mon i to r ing  well ins ta l la t ion ,  deve lopmen t .  a n d  
sampi ing ;  ope ra t ion  of s a m p l i n g  e q u i p m e n t ;  p e r f o r m a n c e  of a q u i f e r  tes t ing ;  co l lec t ion ,  
p re se rva t ion ,  hand l ing ,  packag ing ,  a n d  s h i p p i n g  of  samples;  d e c o n t a m i n a t i o n  
p rocedures ;  hea l th  a n d  safe ty  mon i to r ing ;  a n d  rad io logica l  surveys .  

3. PROCEDURES 

3.1. Associated Procedures 

Before  et'er): ope ra t ion .  a r ev iew of th i s  SOP a n d  SOPS 1.5-1.10 is r cqu i r ed .  In 
a d d i t i o n ,  a rev iew of assoc ia ted  SOPs f o r  e a c h  task  is necessary.  T h e  assoc ia ted  SOPs  
a r e  l isted in Sec t ion  3.1 of e a c h  t ask  SOP. C o n s t a n t  rev iew of the  SOPs w i l l  e n s u r e  
t h a t  t he  Lvork p e r f o r m e d  in  t h e  f i e l d  is lega l ly  defens ib le .  ivell d o c u m e n t e d .  a n d  cost-  
c f f c c t i c e .  T h e  d e c o n t a m i n a t i o n  p rocedures  a r e  i m p o r t a n t  f o r  p ro tec t ing  t h e  hea l th  
a n d  s a i e t y  of workers.  

3.2. Preparation 

3.2.1. O f f i c e  

A. Personnel shou ld  r ev iew the  R I P  3 n d  assoc ia ted  d o c u m e n t a t i o n  f o r  3 s p e c i f i c  
ope ra t ion  a n d  o b t a i n  a l l  i n f o r m a t i o n  re la ted  to t h e  purpose  a n d  i n t e n t  of t he  
f i e ld  program.  T h i s  m a y  i n c l u d e  ( b u t  is no t  l imi ted  to)  t h e  d o c u m c n r s  l i s ted  
below. 

Rocky Flats Plant ER Program SOPs  
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1 1. LThe scope  of  w o r k  or  w o r k  p lqn  desc r ibed  i n  t h e ' R I P  
I .  

,e - 
i '  

. .. 

2. P r e v i o u s  r e p o r t s  r e l a t ed  to f h e  s i t e  

3. Repor t s  r e l a t ed  to the  a r e a  

4. Si t e  maps  

5 ,  A r e a  maps  

6. Access a g r e c m e n t s  

7. T h e  subcon t rac to r ' s  w o r k  p l an  

8. D a t a  co l lec t ion  a n d  e q u i p m e n t  checkl i s t s  

9. Associated SOPs 

10. C u r r e n t  O p e r a t i o n a l  S a f e t y  Ana lys i s  - J o b  S a f e t y  Analys is  - R o c k y  F l a t s  
P l a n t  

B. Fie ld  personnel  a r e  expec ted  to m a i n t a i n  a good w o r k i n g  r e l a t ionsh ip  w i t h  t h e  
c l ien t ,  c o m m u n i t y ,  a n d  ~ u b c o n t r a c t o r ~ .  With th i s  i n  mind ,  f i e l d  pe r sonne l  
shou ld  con tac t  i n s t a l l a t ion  s t a f f ,  members  of the  c o m m u n i t y  ( in  c o o r d i n a t i o n  
w i t h  in s t a l l a t ion  s t a f f ) ,  a n d  s u b c o n t r a c t o r s  be fo re  Lvork is i n i t i a t ed .  D u r i n g  
the  in i t i a l  con[act.  permission to  e n t e r  p r iva t e  properr! or  s e c u r i t y  i r c z s  mus t  
be ob ta ined .  

C. O b t a i n  a n d  test  a l l  e q u i p m e n t  n e e d e d  f o r  t h e  task.  See checkl i s t  i n  A p p e n d i x  
5.1. 

D. All s ample  ana lyses  must  be p e r f o r m e d  w i t h i n  a t i m e  pe r iod  s p e c i f i e d  b y  t h e  
Ana ly t i ca l  Method.  In  a d d i t i o n ,  l abo ra to r i e s  a r e  vu lne rab le  to h e a v y  
over loads .  C o n t a c t  t h e  l a b o r a t o r y  b e f o r e  sampl ing  ac t iv i t i e s  begin  to e n s u r e  
t h a t  t h e  personnel  a r e  a w a r e  of spec i f i c  r equ i r emen t s  f o r  ana lyses  a n d  c a n  
comple te  t h e  w o r k  qu ick ly  and e f f i c i e n t l y .  

E. Delays  a t  t h e  f r e i g h t  o f f i c e  c a n  be  e l i m i n a t e d  by con tac t ing  t h e  c 3 r r i e r  b e f o r e  
a r r i v a l  w i t h  a sh ipmen t .  T h e  c a r r i e r  c a n  supp ly  i n f o r m a t i o n  on r egu la t ions  
s n d  spec i f i ca t ions  f o r  sh ipp ing ,  t h e  addres s  of the  neares t  dciiver:; o f f i c e .  2 n d  
the  t ime of t h e  nex t  f r e i g h t  p i c k u p  in the  are3.  

3.2.2. Documentation 

A. O b t a i n  a logbook a n d  E R  P r o g r a m  d a t a  co l lec t ion  forms .  A11 measuremen t s .  
observa t ions ,  a n d  i n s t r u m e n t  r ead ings  shou ld  be en te red  o n  t h e  f o r m s  
accord ing  to  t h e  in s t ruc t ions  supp l i ed .  Al l  en t r i e s  shou ld  bc m a d e  in b l ack  
i n k  t h a t  is not w a t e r  so luble  ( n o t  a f e l t - t i p  pen ) .  If a n y  proce i jure  \vas no t  
pe r fo rmed  as prescr ibed .  g ive  t h e  reason f o r  t he  c h a n g e  o r  omission on the  
fo rm.  To c h a n g e  an  e n t r y ,  d r a w  a s ing le  l i ne  th rough  :t. 3dd  t h e  c o r r e c t  
i n f o r m a t i o n  a b o v e  i t ,  a n d  i n i t i a l  t he  change .  Informat ior !  :hat  does  not 
r equ i r e  d a t a  e n t r y  shou ld  be en te red  in the  Icgbook. .A:! logbooks  i r e  
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. .. 

I--: 

B. 

C. 

n u m b e r e d ,  bound ,  a n d  c o n t a i n  numbered  p a g e d  
data co l l ec t ion  f o r m s  i n  a n y  manner .  

T h e  i n f o r m a t i o n  m a n a g e m e n t  codes. S t a t i o n  1D codes.  a n d  sample  
i d e n t i f i c a t i o n  n u m b e r s  used in  d a t a  e n t r y  a r e  ass igned  by  t h e  d a t a  
a d m i n i s t r a t o r .  T h i s  sys t em is necessary to a v o i d  d u p l i c a t i o n  of s i t e  i d e n t i f i e r s  
o r  i n a c c u r a t e  en t r i e s .  Because the  list of codes  is c o n t i n u a l l y  bc ing  u p d a t e d ,  
SOPs c x n n o t  be r ev i sed  c a c h  t ime  a new list is p roduced .  

Do no t  a l t e r  t h e  logbook o r  

! 

T h r e e  d a y s  b e f o r e  l eav ing  f o r  a n y  f i e l d  t r i p ,  a p rev i s i t / p re t r ave l  r epor t  f o r m  
must  be  s u b m i t t e d  to DOE. T h e  r epor t  c o n t a i n s  i n f o r m a t i o n  a b o u t  d a t e s  of 
t rave l ,  mode  of  t rave l ,  ho te l  accommoda t ions ,  a n d  c o n t a c t  p h o n e  numbers .  
A r r a n g e m e n t s  f o r  r e n t i n g  f i e l d  vehicles s h o u l d  be  m a d e  a t  t h i s  t ime. 

3.2.3, Field 

A. Check  t h e  c o n d i t i o n  a n d  ope ra t ion  of  a l l  supp l i e s  a n d  e q u i p m e n t  a t  t h e  si te.  
P e r f o r m  c a l i b r a t i o n  checks  spec i f ied  in  ope ra to r s ’  m a n u a l s  or  a p p r o p r i a t e  
SOPS. 

B. Es tab l i sh  d e c o n t a m i n a t i o n  zones a n d  b a r r i c a d e s  to  pub l i c  access. 

3.3. Operation 

A. T h e  f i e l d  personnel  mon i to r  a n d  p rov ide  technic31 d i r e c t i o n  for  [he  f i e ld  
u o r k .  log  samples .  t a k e  mc i su rc rnen t s .  a n d  some1imcs ;?3ck 2 n d  s h i p  jampi?. .  

B. C n d c r  d i r ec t ion  of t he  s i te  manager ,  f i e ld  pe r sonne l  may  d e s i g n i t c  samplino, 
or ho le  locations,  d e p t h  a n d  comple t ion  zones, types  a n d  d e p t h s  of  sample ,  a n d  
a p p r o v e  a n d  r eco rd  procedures ,  mater ia l s ,  a n d  a l l  ac t iv i t i e s  c o n d u c t e d  i n  
compl i ance  w i t h  t h e  RIP .  

NOTE:  Wheneve r  a s ample  is collected,  3 c u s t o d y  record  must  be in i t i a t ed  o n  
the  C u s t o d y  T r a n s f e r  R e c o r d / L a b  Work R e q u e s t  f o r m  a n d  a l abe l  a f f i x e d  to 
the  s a m p l e  con ta ine r - - e i the r  a Soil Sample  I d e n t i f i c a t i o n  Labe l  o r  a Water 
Sample  I d e n t i f i c a t i o n  Label.  SOP 1.3, Sample  Con t ro l  a n d  Dosumen t3 t ion .  
con ta ins  cop ie s  of  these  f o r m s  a n d  in s t ruc t ions  f o r  comple t ing  t h e  fo rms .  

C. A d d i t i o n a l  d u t i e s  t h a t  t h e  f i e ld  personnel m a y  p e r f o r m  a r e  desc r ibed  below 

1. K e e p  a logbook to record  in fo rma t ion  conce rn ing  e q u i p m e n t .  personncl .  
s i t e  visi tors,  a n d  ac t iv i t i e s  ( s ta r t  a n d  s t o p  times. suppl ics  used. foo t3ge  
d r i l l ed / in s t a l l ed .  a n d  s i te  observa t ions) ,  a s  well a s  n*ea the r  o r  s i t e  
c o n d i t i o n s  a f f e c t i n g  t h e  activit ies.  T h e  f i e ld  personnel  s h o u l d  note  all  
r e l e v a n t  i n s t ruc t ions  a n d  in fo rma t ion .  All i n f o r m a t i o n  pe r t a in ing  to a 
f i e l d  a c t i v i t y  s h o u l d  be en te red  in a b o u n d  book w i t h  c o m e c u t i v e l y  
n u m b e r e d  pages (see SOP 1.3, Sample  C o n t r o l  a n d  Documen ta t ion .  f o r  
i n s t ruc t ions  o n  keep ing  t h e  logbook). Subcon t r3c to r s  shoul:! s ign / in i t i a l  
t h e  d a i l y  log, t he reby  ce r t i fy ing  t h a t  t h e  a c c o u n t  records  a g r e e  \r.ith t he i r  
es t imates .  
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2. Telephone the s i te  manager  or .  o f f ice  headquar te rs  da i ly  a n d  provide a 

Observe tha t  the. subcontractor  complies with the RIP  and  all  applicable 
permits and  licenses. 

I 1  progress report. . ;: 
.j ' t  

. .  
3.  

4 .  Complete 311 da ta  collection forms according to appl icable  instructions as  
wcrk progresses. 

5. Observe whether  the subcontractor follows the appl icable  heal th  and  
safety requirements.  If violations occur,  the f ie ld  personnel should stop 
work and  immediatcly not i fy  the si te manager o r  s i te  health and  safety 
off icer .  

6 .  Monitor a i r ,  personnel, a n d  equipment  f o r  contaminat ion a n d  record 
results on appropr ia te  forms  or  in the logbook. 

7.  Supervise decontaminat ion of equipment  a n d  personnel, Record 
procedures used fo r  decontaminat ion in the logbook. Collect 
decontaminat ion solutions in containers f o r  appropr ia te  disposal 3s 
specified in the  RIP. 

8. Notify the si te manager of any modifications to the contract  that  may be 
appropriate.  Work not def ined  i n  the R I P  should not  be init iated without  
the aDDrovnl of the site man3eer.  

3.4 .  Posropera t ion  

3.4.1. Field 

A. Ensure that  all  equipment  is accounted for ,  decontaminated (see SOP 1.6, 
I ,  General Equipment  Decontamination),  and  ready f o r  shipment .  

B. Restore the si te to  the  presampling conditions as specif ied in  the  RIP. 
Restoration can include repair  of damage to  the  land su r face  ( t i re  ruts)  or  
private property (fences),  3s well as restoration ant ic ipated a t  the t ime the 
RIP &.ais prepared ( f o r  example,  revegetation or  borehole abandonment) .  

C. Mark sampling locations or  survey points wi th  wooden la the stakes. wooden 
survey pegs, or  metal  fenceposts. Write the location ID on  the marker  o r  
survey f!agging so tha t  i t  is readily visible. hf3rk groundwater  monitoring 
wells on the guard  pipe and  inside the casing cap. Use 3 black marker  for  
wooden stakes, f lagging, and  the casing cap. Mark the guard  pipes with welds 
or  stencils and  paint .  

D. Shipping samples is the last t3sk in most f ie ld  operations.  SOPs 1.3-13 should 
be used as guides to sample handling a n d  transport .  SOP 1.3, Guide  to 
Handling, Packaging, a n d  Shipping of Samples, is a summary of. Department  
of Transportat ion regulations pertaining to the t ransport  of hazardous 
substances most commonly sampled in the field.  Use SOP 1.5 in conjunction 
with the appropriate  Code of Federal Regulations a n d  guidance supplied by  
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the f re ight  carr ier  to  ensure  tha t  packages a re  documented a n d  properly 
labeled. 

. .  

3.4.2. Documentation 

A .  Record any  rcstoration w o r k  in the logbook. 

B. Record any uncompleted work in  the logbook. This record may include 
sampling that  could not be performed,  damage that  could not be rcpaired,  or  
requirements for  long-term monitoring ( fo r  example, the need to ver i fy  
instrument readings a t  d i f f e ren t  times of t he  year). 

Complete logbook entries,  ver i fy  the  accuracy.  of entries,  a n d  s ign/ in i t ia l  a l l  
pages. Place a diagonal  slash on sections of pages intentionally le f t  blank.  

C. 

D. Review da ta  collection forms f o r  completeness. 

E. Submit 3 travel expense rcport .  

3.4.3. Off ice  

A. Deliver original forms and  logbooks to the si te m m a g c r  fo r  technical review. 
He/she will review, sign forms, and  t ransmit  to the document  control  of f icer  
(copies to the files) fo r  eventual  del ivery to the Dcpartrnent of Energy. 

B. Inventory equipment and  supplies. Repair o r  replace a11 broken or damaged 
equipment.  Replasc expend3b!s i t ens .  Retu:n equipment to t h e  equipment  
manager and report incidcnts of rnaIfuncrion o r  damage. 

C. Contact the analyt ical  laboratory to  ensure that  samples a r r ived  safely and  
instructions fo r  sample analyses a re  clearly understood. 

4. SOURCES 

None. 

5 .  APPENDICES 

5.1. Equipment and Supplies Checkl is t  

5.2. Operational Safe ty  A n a l y s i s  - J o b  Safe ty  .Analysis 
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’ A P P E N D I X  5.1 ’ . .  I ,I 

i‘” E Q U I P M E N T  AND SUPPLIES C H E C K L I S T  

Overshoes 

Work gloves ( 2  pairs) 

Acid (10% HCL) bottle 

Cl ipboard case 

S t rapping  tape 

Pin h a m m e r  

T a p e  measure ( tenths)  

Protractor  

H a t  

Firs t  a i d  kit  

Sun screen 

Thermoluminescent  dosimeter  ( T L D )  

Safe ty  shoes/boots 

Ziplock bags 

Prepr in ted  labels 

Disti l led (organic-free)  water  

IMe t h a n o I ( N a n o  g r a d e ) 

Fre ight  forms 

Telephone directories 

Chain-of-custody forms 

H a r d  ha t  

Pieces of wood ( 2  inches x 2 inches s 8 inchezj to indic3te  
core loss intervals 

Rocky Flats Plant  ER Program SOPS 

Revision 3 January  1989 
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APPENDIX 5.1, cont inued 

EQUIPMENT AND SUPPLIES CHECKLIST 

Stamped, addressed envelopes ( large and  regular sizes) 

Phone and  gas credi t  cards 

Calculator 

Pens, pencils, and  permanent markers  

Package cord 

Flagging 

Hand lens 

Tool box 

Rain sui t  

Camera 

Ear plugs 

. -  

Stopwatch 

Cold-weather gear 

Alpha meter 

Safcty glasses 

Kitchen screen (determine lithology) 

Ice chest 

Bound logbook 

Data collection forms 

Rocky Flats Plant ER Program SOPS 
Revision 3 January 1989 
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APPENDIX 5.2 

OPERATIONAL SAFETY ANALYSIS - JOB SAFETY ANALYSIS 

JOB TITLE: Remedial Investigation Orill ing and Sampi ing Program 

OPERATION: This JSA describes procedures and guidelines to be followed during the drilling 
and ground water sampl ing for the Remedial Investigations (RI) Program. The Comprehensive 
Environmental Assessment and Response Program (CEARP) Health and Safety P1 an out1 ines the 
general procedures of health and safety control . Specific procedures re] ated to P1 ant 
perm1 ts, personnel, procedures and waste hand1 i ng as we1 1 as job responsi bi 1 i ties are 
provided in this JSA. 

Basic Jobs/ResDonsibility Potenti a1 Hazard 

1. Excavation Permits and 
Lana Use Permits. Con- powerlines, flame control, 
struction Coordinator, general safety and improper 
Environrcental Management land use. 
are responsible. 

Underground utilities, 

2. Coordinate overall job 
safety. 

CEARP Health and Safety 
Coordinator is responsi bl e 
for the implementation of 
:he CEARP Health and Safety 
P1 an. 

Personnei exposure to 
radioactive and/or 
hazardous wastes and bodily 
injury. 

3. Restricted access t o  Contaminant contact. 
drilling operations. 

The CEARP Health and Safety 
Coordinator and t h e  Sub- 
contractor Health and 
Safety Coordinator are 
responsible. 

Minimize contact by wearing 
appropriate designated 
protective cl othi ng . 

Hazard Control 

Inspection of each drilling 
site by Construction 
Management. Inspect for 
1 isted hazard identifica- 
tion and general safety 
regulations and t o  monitor 
buffer zone activity to 
minimize environmental 
impacts. 

The CEARP Heaith and Safety 
Coordinator is responsible 
for implementation and 
auditing of the require- 
ments in the CEARP Health 
and Safety Plan. The 
coordinator is also 
responsible for the 
coordination o f  passive 
charcoal dosimeters to 
assess organic exposure 
levels. 

Designated contaminated 
sites are those areas 
del ineated with a barbless 
fence. The restricted 
access boundary is extended 
outward to inclu e drilling 
operations wit&-fe;;,of 
of a barbless 
p e r s o n n e l ,  v i s i t o r s  
included. must wear white 
coveralls and booties prior 
to entering or visiting a 
designated contaminated 
site. Personnel entering 
drill rig exclusion zones 

Rocky Flats Plant ER Program SOPS 
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APPENDIX j.2, Cont inued I . . .- 

, . .  
,F 
t .  

Basic JobsIResconsibility 

3. (Continued) 

4. Radiation Survey of 
Personnel and Equipment. 

Radiation ilonitoring is 
respons i bl e for surveyi ng 
and re1 ease o f  personnel 
and equ i pment f rom 
designated contaminated 
work sites. 

The site geologist or the 
subcontractor Health and 
Safety Coordinator will 
notify radiation monitoring 
when needed. 

5. Radiation Survey of 
drilling location. 

Construction Coordinator 
and Radiation Monitoring 
are responsible. 

Rocky Flats Plant ER Program SOPS 
Revision 3 

Potenti a1 Hazard 

Radiation migration from 
control area to clean 
areas. 

Hazard Control 

(a physically delineated 
boundary approximately 30 
feet around the working 

area of each rig) must wear 
personal protective cloth- 
ing and equipment specified 
by the CEARP Health and 
Safety Coordinator. 

A1 1 personnel, sampl es, 
dri 1 1  i ng core and equipment 
will be surveyed by 
radiation monitoring ana 
must meet plant require- 
ments before being rei ~ i s i a  
from the area. 

Radionuclide resuspension A pre-drilling survey u s i n g  
and impact assessment. a fiddler will be performed 

to determine the baseline 
for each location near 
designated contaminant 
sites or within the Plant 
perimeter fence. A post 
survey will a1 so be 
performed to assess any 
impacts at the end o f  each 
day. 

January 1989 

I 
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Basic Jobs/Resoonsibil ity 

6. Ambient Air High Volume 

CEARP Health and Safety 
coordinator and the Sub- 
contractor Site Health and 
Safety Coordinator will 
coordinate with Environ- 
mental Management. 

, APPENDIX 3.2, Continued 
. .  

' Potential Hazard 

Con t ami nant resus pen s i on. 

Hazard Control 

Ambient air sampling (with 
high volume air samplers) 
will be required only where 
t h e  p o t e n t i a l  for the 
resuspension o f  radioactive 
soil exists. The need for 
ambient air sampling will 
be determi ned separate1 y 
f o r  e a c h  site by the 
Environmental Hanagement 
personnel member respon 
s i b l e  f o r  signing the 
excavation permit. 

Position ambient air high 
volume air samplers 
equipped with ground fault 
protection downwind at 
operations. Filters to be 
changed daily by Radiation 
Monitors. 

Reviews and/or discontinue 
operation if any o f  the 
following exists: 1 )  Wind 
velocity exceeds 15 mph. 
Envi ronmen t a1 Management 
will evaluate the impact of 
between 10 and 15 mph. 
Continuation o f  the drill- 
ing operation will be based 
upon the type and location 
o f  the drilling activity. 
Vehicular traffic must be 

r a d i a t i o n  m o n i t o r s  
d e t e r m i n e  c u t t i n g  ac 
tivities are over back 
ground, moisture control 
and/or a soil stabilizer 
(e.g., coherex) must be 
used for dust suppression. 
3) Ambient air high volume 
samplers o f  total long- 
lived alpha which exceed 
0.03 - 0.06 pCi/m3 will 
require corrective action 
based on recommendations by 
Environmental Hanagement 
and Radiation Safety. 

m i n i  mi z e d .  2) If 

Rocky Flata Plant ER Program SOPS 
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.: 1 ,:.* , Z ?  Basic Jobs/ResDonsibilitv 
1 -  

. .  

7. Restricted vehicul ar 
access. 

Subcontractor site manager 
and the Subcontractor 
Health and Safety Coor- 
dinators as well as the 
RCRA site manager are 
responsible for implementa- 
tion. Construction 
Coordinator is respons i bl e 
for coherex and gravel 
application. 

8. Drill Cutting Handlina. 

Determine if drill cuttings 
are '"contaminated" (see 
Reference: Operational 
Safety Analysis No. RFOSA 
(Sept. 7, 1984). Radiation 
Monitoring is responsible. 
The c!ri?l r i g  geologist 
will coordinate with the 
CEARP's Health and Safety 
Coordinator and the Sub- 
contractor Site Manager on 
con t ai nment of dri 1 1 
cuttings. The CEARP Health 
& Safety Coordinator will 
contact a waste inspector, 
and a decontamination 
worker to shovel cut- 
tings/sludge into a half- 
box, a carpenter to seal 
half-box, and trucking to 
ship the half-box to the 
750 pad area. 

Kocky Flats Plan t  ER Program SOPS 
Revision 3 

- 
A P P E N D I X  5.2,  Continued 

Pot+nti al' Hazard Hazard Control 

. .  . .. 
. .  

Contaminant resuspens i on 
ana. environmental impacts 

Potent i ai containinat ion o f  
otherwise non-contaminated 
areas and limit personnel 
exposure. 

Janua ry  1989 

Access p a t h s  which will be 
used by vehicles will be 
prepared with gravel and/or 
soil stablizer (coherex) a s  
determined necessary by 
Environmental Management 
personnel. This will 
reduce erosion and soil 
resuspension. Vehicular 
traffic in the vicinity o f  
of the 903 Pad area will be 
restricted to only preparen, 
surf aces. These road 
surfaces must be built ON 
TOP OF the present ground 
cover of the area without 
cutting or scraping the 
present ground surface. 

If drill cuttings at a 
drill site exceed back- 
ground (approximately 250 
cpm using a Fidler as 
references in O S A l )  as 
determi ned by Rad i at i on 
Monitors, cuttings will be 
placed in designated half- 
boxes. If radioactivity is 
below background (ap- 
proximately 250 cpm), 
cuttings will be dis- 
tributed on the surface o f  
the immediate area. 

If organic contaminants are 
continually detected above 
background during drilling 
by the rig geologist's by 
direct reading instruments, 
the drill cuttings will be 
boxed. If the drilling 
tore i s  over background 
(approximately 250 cpm), 
the core will also be 

S O P  1.1 
Page I 1  



A P P E N D I X  5 - 2 ,  Continued 

Pbtential’ Hazard Hazard Control 

. .  
I 
h 

. : . .  i .: 

iy ! 
Basic Jobs/ResDonsibil i t y  

. .  

contained in the designated 
half-boxes. If above back- 
ground reading o f  contami n - 
ants are detected all 
drilling fluid.. contained in 
the sediment basins from 
rotary drilling will be 

truck. Care must be taken 
to prevent sediment from 
entering the tanker. The 
rernai n i ng cutt i ng s/ s 1 udge 
will be mixed with 
absorbent materi a1 
(vermicul i te and cement) 
and placed into a half-box. 

I decanted into a tanker 

9. Fluid Handling. 

The CEARP Health & Safety 
Coordinator & Subcontractor 
Site Manaqer are responsible 
for contracting the onsite 
1 aboratory for sampl i ng. 
Liquid Waste Operations for 
any sludge. A sample from 
each tanker truck shipment 
will be taken prior to its 
transfer to Liquid Waste 
Processing. In addition,, 
Radiation Monitoring must 
be contacted to survey all 
containers before 
exiting the site. 

Handling & transportation 
o f  the liquid to Liquid 
Waste Processing wi 1 1  be 
provided by Liquid Waste 
Operations. 

Surface sediment contamina- 
tion. locations which have above 

Fluids used a t  driil ing 

background COncentrations 
o f  radioactivity and/or 
organics as determined from 
the drill cuttings, will be 
contained (see Step 8). 
Fluids will be collected in 
decontamination trougns. 
The liquid in these troughs 
will be decanted into a 
tanker truck. Care must be 
taken i n  preventing sample 
sediments from entering 
the tanker. The remaining 
sol ids left in the troughs 
will be mixed with 
absorbent material 
(vermiculite and cenent) 
and placed in a half-box 
(see Step 8). 

I f  any volatile organic 
cornpoc!:tds detected 1 .O ppm 
above background in the 
headspace of each well the 
ground water will be 
contained. Headspace 

Rocky Flats Plant ER Proqram SOPS 
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A P P E X D I S  5 - 2 ,  Cont inued  . .  . .  I r 

f? 
Basic Jobs/Re swnsib i l  i t i  

10. Trash Generation. 

6 .  

Potent i a 1  Hazard 

Dri 1 1  site workers are 
responsible for collection debri s. 
and containment o f  solid 
trash in designated 
containers. 

W i nd b l  own con tami n a ted 

Construction Coordinator 
and the Subcontractor Site 
Manager are responsible for 

I contacting Waste Operations 
for transfer o f  solid waste 

I trash drums. 
I 

Rocky Flats Plant ER Program SOPS 
Revision 3 J~nuary 1989 

Hazard Control 

analyses will be periormea 
by the samplers usin? 2 
H N u  p h o t o i o n i z a t i o n  
detector. Ground water 
g e n e r a t e d  f r o m  ' w e l l  
development and purging 
will be contained and 
processed by the samplers. 
If n o  volatile organic 
compounds are found the 
water will be disposed o f  
on the ground surface i n  
the immediate area. If 
above background radio- 
nuclide activity is 
detected during drilling i n  
the zone o f  well completion 
the ground water will be 
contained. 

Trash generzted within the 
exclusion areas o f  each 
drilling rig operating must 
be contained. This trash 
is t o  be placed in black 
and white "skunk" drums. 
Care must be taken to 
segregate non-contaminated 
trash from potentialiy 
contaminated trash. Non- 
contaminated trash wi 1 1  be 
disposed o f  i n  sanitary 
dumpsters. 

All personal outer 
protective clothing (e.?. 
gloves, tyvex disposable 
booties, rags) used in 
exclusion zones must be 
placed in garbage bags. 
These bags are then to be 
placed into double vinyl 
lined bags designated for 
drums. Final disposition 
o f  'drums w i  1 1  be determined 
by Waste Operations 'Coordi- 
nator. 

SOP 1.1 
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E a s i c  Jobs/Resoansibilitv 

1 1 .  P roper  l a b e l i n g  o f  
Waste C o n t a i n e r s .  

S o l i d  and Liquid Waste 
O p e r a t i o n s  management a r e  
r e s p o n s i b l e  f o r  p r o p e r  
1 abel  i n g .  

12. F 
R i f l e  

CEARP 
Coord 

e ld  Act iv i t ies  Near 
and P i s t o l  Ranges.  

Hea l th  and S a f e t y  
n a t o r  ana the Sub- 

c o n t r a c t o r  Heal th  and 
S a f e t y  Coord ina to r  a r e  
respons i b l  e .  

13. O f f - s i t e  Shipping  o f  
Samp 1 es . 

The  RCRA and s u b c o n t r a c t i n g  
s i t e  rranagers a r e  r e spon-  
s i b l e .  

APPENDIX 5 - 2 ,  Concluded 
. .  

Potenti a 1  Hazara Hazard  Con t ro l  

Waste  O p e r a t i o n s  w i l l  I l l e g a l  or u n s a f e  s t o r a g e ,  
t r e a t m e n t ,  and d i s p o s a l .  d e t e r m i n e  a p p r o p r i a t e  

l a b e l s  for r a d i o a c t i v e  a n d  
h a z a r d o u s  w a s t e  con-  
s t i  tuents  g e n e r a t e d  from 
t h e  d r i l l i n g  program. 

Bod i ly  i n j u r y  due t o  
gunsho t  wound. 

A1 1 p e r s o n n e l  opera t in!  
s o u t h  o f  a c c e s s  road  e a s t  
o f  the  p e r i m e t e r  f e n c e  and 
west o f  Pond C-2.  Call  
D i s p a t c h e r  x-2444.  
Reference: OSA: Firearms & 
Ammun i t i  on S t o r a g e .  No. 
1 2 1 . 1 .  

P r o p e r  s h i p p i n g  c o n t a i n e r s  Samples  which have  been 
and l a b e l s  t o  e n s u r e  p rope r  d e t e r m i n e d  t o  meet the  
h a n d l i n g  and r e s p o n s e  i n  d e f i n i t i o n s  o f  hazardous  
c a s e  o f  a c c i d e n t s .  m a t e r i a l s  i n  P a r t  173 o r  

T i t l e  49 o f  the  Code o f  
F e d e r a l  R e g u l a t i o n s  (49  
C F R )  w i  11 be  packaged ,  
inarked. l a b e l e d .  Cescribpd 
and t r a n s p o r t e d  i n  
compl i ance  w i t h  the  
r e q u i r e m e n t s  o f  49 C F R  
P a r t s  171 t h r o u g h  178. 

Environmenta l  samples  which 
a r e  n o t  s u b j e c t  t o  t h e  
above  49 C F R  p a r t s  w i l l  be 
t r a n s p o r t e d  i n  accordance  
w i t h  40 C F R  ( d ) ( 2 ) ( i i ) ( A )  
and ( 6 ) .  

For  more i n f o m a t i o n  c a l l  
T r a f f i c  a t  Ex t .  2377 o r  
Ext.  2378. 
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i STANDARD OPERATING PROCEDURE 1.2 

1, GENERAL SURFACE GEOPHYSICS 
. .  

1. PURPOSE 

To desc r ibe  t h e  gene ra l  p rocedures  f o r  a c q u i r i n g  s u r f a c e  geophys ica l  d a t a  t h a t  a i d  i n  
b u r i e d  was te  de l inea t ion  a n d  geologic, hydrogeologic ,  o r  o t h e r  i n t e r p r e t a t i o n  r e l a t e d  to 
h a z a r d o u s  was te  s i t e  cha rac t e r i za t ion .  

2. DISCUSSION 

T h e  R e m e d i a l  Inves t iga t ion  P l a n  ( R I P )  con ta ins  s p e c i f i c  d e t a i l s  a b o u t  t h e  p rocedures ,  
e q u i p m e n t ,  a n d  s a m p l i n g  f r e q u e n c y  f o r  geophys ica l  surveys .  R e f e r  t o  t h e  R I P  f o r  t h e  
t y p e  of  measu remen t s  t o  be co l lec ted  a n d  t h e  loca t ion  of  t h e  s u r v e y / s a m p l i n g  a r e a .  

T h e  s ix  geophys ica l  t echn iques  ava i l ab le  f o r  h a z a r d o u s  was te  s i te  c h a r a c t e r i z a t i o n  a r e  
met a 1 d c t e c t i o n , rn a g n e t o me t r y , g r o u n d  - pe n e t r a t i n  g r a d a r ( G  P R) ,  e I e c  t r o m a g n e t ics 
(EM), e lec t r ic3 l  rcs i s t iv i ty ,  a n d  se i smic  r e f r ac t ion .  LMetal de t ec to r s ,  EM, a n d  
m a g n e t o m e t r y  a r e  use fu l  i n  loca t ing  b u r i e d  me ta l l i c  wastes. G P R ,  EM, a n d  
m a g n e t o m e t r y  c a n  d e f i n e  t h e  boundar i e s  o f  b u r i e d  t r enches  a n d  o t h e r  s u b s u r f 3 c e  
d i s tu rbances .  E lec t romagne t i c  a n d  e lec t r ica l  res i s t iv i ty  me thods  c 3 n  h e l p  d e f i n e  
p lumes  of c o n t a m i n a n t s  i n  g r o u n d w a t e r .  E lec t r ica l  res i s t iv i ty ,  seismic.  e l e c t r i c ~ l ,  a n d  
G P R  t echn iques  zire u se fu l  in de!trmining geologic s i r a t i g r a p h y  3nd dc?:hs to r h e  
u a t c r  t3b l r .  

In  genera l ,  t h e  s u r v e y  s h o u l d  be pe r fo rmed  a n d  t h e  resu l t s  i n t e r p r e t e d  by  qualified 
techn ica l  personnel  o p e r a t i n g  . t he  s u r f a c e  geophys ica l  e q u i p m e n t .  T h e r e f o r e ,  t h i s  SOP 
prov ides  a m e a n s  o f  cons i s t en t ly  p e r f o r m i n g  t h e  v a r i o u s  s u r f a c e  geophys ica l  me thods ,  
a means  to p e r f o r m  ca l ib ra t ion  checks  of geophys ica l  s u r v e y  e q u i p m e n t  in t h e  f i e ld .  
a n d  g u i d a n c c  f o r  i n t e rp re t ing  the  resu l t s  o b t a i n e d  f r o m  t h e  va r ious  s u r f a c e  geo-  
phys i ca l  t echn iques ,  r a t h e r  t h a n  spec i f i c  de t a i l s  o f  i n s t r u m e n t  ope ra t ion .  

T h e  fo l lowing  q u a l i t y  a s su r3nce  proccdurcs  a p p l y  to a11 gc0phb.sica.l i n s r r u m c n t s  u s?d  
d u r i n g  d a t a  acqu i s i t i on .  

I .  XI1 sample  t r3nsmi t t a l s  should  be d o c u m e n t e d  on 3 s t a n d a r d  < h a i n - o f -  
c u s t o d y  f o r m  (see SOP 1.2. Sample  Con t ro l  a n d  Documen ta r ion i .  Cop ies  o i  
t h e  Cus tody  T r a n s f e r  Recora 'Lab  IVork Reques t  f o r m  shou id  i;c 
m a i n t a i n e d  by t h e  f i e ld  manage r .  

2. All geophys ica l  i n s t rumen t s  shou ld  be ope ra t ed  acco rd ing  ro o p e r a t i n g  
in s t ruc t ions  supp l i ed  by  t h e  m a n u f a c t u r e r .  

3. Bat t e ry  vol tage  levels f o r  a11 i n s t r u m e n t s  shou ld  be mon i to red  e2ch  dziy 
t h r o u g h o u t  t h e  su rvey .  Bat te ry  packs  s h o u l d  bc cha rged  or rep laced  \$,hen 
voltage levels fall bclow t h e  level spec i f i ed  by  geophys iza l  equipment 
m a n u f a c t u r e r s .  
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4. All i n s t r u m e n t s  s h o u l d  be c a l i b r a t e d  as fo l lows:  M a n u f a c t u r e r  c a l i b r a t e s  
once  pr for  t o  i n i t i a l  s h i p p i n g ‘ a n d  a f t e r  r epa i r .  T h e  o p e r a t o r  p e r f o r m s  a 
f i e l d  c a l i b r a t i o n  .check  b’efore eve ry  run .  A b e n c h  c a l i b r a t i o n  os 
p e r f o r m e d  e v e r y  ye3r .  T h e  p robes  a r e  r u n  t h r o u g h  c a l i b r a t i o n  modu les  as 
appropr i a t e .  C a l i b r a t i o n  r eco rds  will  be m a i n t a i n e d  i n  t h e  o f f i c e  w h e r e  
the  i n s t r u m e n t  is s to red  be tween  inves t iga t ions .  A copy  o f  t h e  c a l i b r a t i o n  
records  s h o u l d  be kept  w i t h  t h e  e q u i p m e n t  a t  a l l  times. More  f r e q u e n t  
ca l ib ra t ions  m a y  be necessary  i f  f i e l d  m e a s u r e m e n t s  i n d i c a t e  possible 
in s t rumen t  m a l f u n c t i o n .  

5 .  T h e  reso lu t ion  a c h i e v e d  w i t h  geophys ica l  s u r v e y s  is a f f e c t e d  by  seve ra l  
fac tors ,  i n c l u d i n g  t h e  geology of  t h e  s i te ,  t h e  q u a l i t y  of  base l ine  
i n f o r m a t i o n ,  cha rac t e r i s t i c s  o f  was tes  a n d  w a s t e  d isposa l  prac t ices ,  
cu l tu ra l  f e a t u r e s ,  a n d  s u r v e y  g r i d  spac ing .  T h e  r e q u i r e m e n t s  f o r  s p e c i f i c  
geophys ica l  s u r v e y s  s h o u l d  be desc r ibed  in  t h e  R I P .  

3. PROCEDURES 

3.1. Associated P rocedures  

Because of the  uniqueness  o f  geophys ica l  surveys ,  a r e v i e w  of  assoc ia ted  p rocedures  is 
no t  appropr i a t e .  

3.2. P r e p a r a t i o n  

3.2.1. Off i ce  

A .  Review the  RIP,  In s t a l l a t ion  G e n e r i c  Moni to r ing  P l a n  S a m p l i n g  PL3n. Q u 3 l i t ) :  
Assurance  P lan ,  a n d  T e c h n i c a l  D a t a  Managemen t  P lan .  

B. 

C. 

Coord ina te  schedu les / ac t ions  w i t h  t h e  in s t a l l a t ion  s t z f f .  

Ob ta in  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 

D. Ensure  the  p r o p e r  ope ra t ion  o f .  a l l  geophys ica l  s u r v e y  e q u i p m e n t ,  a s  
appropr ia te , .  u s ing  t h e  e q u i p m e n t  m a n u a l s  p r o v i d e d  b y  t h e  c q u i p m e n t  
manufac tu re r .  

3.2.2. Documenta t ion  

A. Obta in  a logbook f r o m  the  Q A  o f f i c e r .  

B. Record  resu l t s  of  t h e  e q u i p m e n t  check  in  t h e  logbook.  

C. Ob ta in  a s u f f i c i e n t  n u m b e r  of t h e  a p p r o p r i a t e  E R  P r o g r a m  d a t a  co l lec t ion  
fo rms  (see INDEX TO SOPS). 

D. Consul t  t he  E R  P r o g r a m  d a t a  a d m i n i s t r a t o r  f o r  a c u r r e n t  l ist  of i n f o r m a t i o n  
used i n  the  comple t ion  of data fo rms .  
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. .  i 3.2.3. Field 

A. V e r i f y  t h a t  ' t h e  s u r v e v  opeka td r  has  t h e  r e q u i r e d  e q u i p m e n t  f o r  t h e  
Be s u r e  a l l  t h e  e q u i p m e n t ,  i n c l u d i n g  a p p r o p r i a t e  geophys ica l .  m e t h o d s  used. 

suppor t  e q u i p m e n t ,  is c o m p l e t e  a n d  ope ra t iona l .  

B. Es tab l i sh  g r i d  a n d  s t a k e  loca t ions  or  set  u p  t raverses  f o r  loca t ion(s )  of 
sampl ing  s ta t ions .  

C. Most geophys ica l  i n s t r u m e n t s  wi l l  be  ca l ib ra t cd  a t  t h e  f a c t o r y  o n  a pe r iod ic  
basis, d e p c n d i n g  o n  t h e  m a n u f a c t u r e r ' s  r ecommenda t ion .  H o w e v e r ,  c a l i b r a t i o n  
checks  f o r  c e r t a i n  i n s t r u m e n t s  c a n  be  c o n d u c t e d  i n  t h e  f i e ld .  P e r f o r m  
a c c u r a c y  a n d  r e p r o d u c i b i l i t y  checks  i n  t h e  f i e l d  by r eoccupy ing  base s t a t i o n s  
a t  per iodic  t i m e  in t e rva l s .  

3.3. Operation 

I n  geophys ica l  s u r v e y  d a t a  r eco rd ing ,  s to re  numer i ca l  d a t a  f r o m  s u r f a c e  geophys ica l  
s u r v e y s  o n  IBM PC-compa t ib l e  d iske t tes .  On a d a i l y  basis, s to re  data o n  a t  l eas t  t h r e e  
d iske t tes .  Two d i ske t t e s  r e m a i n  a t  t h e  w o r k  s i t e  a s  a n  o r ig ina l  a n d  backup .  S h i p  the  
t h i r d  d i ske t t e  to the  D o c u m e n t  C o n t r o l  O f f i c e .  Sh ipmen t  shou ld  o c c u r  da i ly .  

Use  po r t ab le  compute r s  to d o w n l o a d  d a t a  f r o m  a u t o m a t i c  r eco rd ing  dev ices  a n d  
p r o d u c e  diskettes.  I n  t h e  e v e n t  t h a t  t h e  geophys ica l  su rvey  d a t a  is r eco rded  w i t h o u t  
a n  a u t o m a t i c  r eco rd ing  dev ice  o r  a p o r t a b l e  compute r ,  t he  o p e r a t o r  s h o u l d  p r o v i d e  a 
h a r d  copy  of t he  r eco rded  da ta  t h a t  d o c u m e n t s  t h e  resu l t s  of t h e  geophys ica l  s u r v e y .  

I n c l u d e  the  d a t a  f i e lds  l isted below in  r eco rds  of s u r f a c e  geophys ica l  d a n .  

1.  S i te  code  
2. Loca t ion  I D  (or s t a t i o n )  
3. D a t e  
4. T i m e  
5. Geophys ica l  s u r v e y  d a t a  

R e c o r d  these d a t a  .in t h e  s t a n d a r d  I n f o r m a t i o n  Managemen t  Sys tem (IMS) f o r m a t .  
E x a m p l e s  of IMS codes  a n d  i n s t r u c t i o n s  f o r  us ing  the  codes shou ld  be p rov ided  by t h e  
d a t a  a d m i n i s t r a t o r .  Base s t a t i o n  va lues  a n d  ca l ib ra t ion  measu remen t s  d o  no t  need  to 
be r eco rded  on  d iske t te ;  however ,  t h e y  mus t  accompany  the  d i ske t t e  r eco rd  in  p a p e r  
copy .  Rese rve  t h e  f i r s t  r eco rd  of e a c h  f i l e  f o r  t he  s i te  descr ip t ion  a n d  comment s .  

I n c l u d e  3 d i a g r a m  of t h e  m e a s u r c m e n t  loca t ions  w i t h  t h e  d a t 3  r eco rds  on  a d a i l y  basis. 
T h e  d i a g r a m  ind ica t e s  g r id  a l i g n m e n t ,  s t a t i o n  n u m b e r i n g  ( i f  used),  a n d  base s t a t i o n  lo- 
ca t ion(s ) .  Record  d a t a  us ing  t h e  s t a n d a r d  IIMS code  f o r m a t .  

If  m o r e  t h a n  one  s i t e  is i n v e s t i g a t e d  i n  a d a y ,  record  the  d a t a  f o r  e a c h  s i t e  3s  a 
s e p a r a t e  fi le.  Inc lude  a w r i t t e n  desc r ip t ion  o f  each  f i le ,  the  f i l e  name.  a n d  s i t e  lvith 
t h e  d a t a  d i ske t t e  i n  sh ipmen t .  
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L . -  3.3.1. Electrical Resistivity 

T h e  electrical  resistivity method measur'es the  apparent  electrical resist ivity of the  hy-  
drogeological section that  includes the soil, rock, a n d  groundwater .  An electrical  
cur ren t  is injected into the ground by a pair  of surface electrodes. The  result ing 
potential  f ield (voltage) is measured a t  the sur face  between a second pair  of 
electrodes. Because of the length of the wire cables. the types of connections on the  
resist ivity electrodes, and  the  manner  in which the electrodes contact with the ground,  
there  a re  a number of possibilities fo r  poor electrical contact and  short  c i rcui ts  in  the 
resist ivity array. These condi t ions a re  monitored by observing instrument  readings 
a n d  trends in  the data .  

Apparent  resistivities a re  calculated and  plotted dur ing  field acquisit ion as a means of 
qua l i ty  control depth.  Sounding curves should be relatively smooth. Abrupt  changes 
commonly occur in sounding and  prof i l ing data.  Unwanted noise may be caused b y  
near-surface inhomogeneities, electrode contact  problems, or  changes in hydrogeology. 

3.3.2. Seismic Refraction 

Seismic refract ion techniques a re  used to determine the travel t ime o r  velocity of 
seismic waves within layers and  interpret  the  thickness and  depth of geologic layers. 
Seismic refract ion methods a re  of ten  used to map depths to specific horizons l ike 
bedrock, clay layers, and  the  water  table. In addi t ion to mapping na tura l  features ,  
o ther  secondary applications of the seismic method include the location and  def in i t ion  
of burial  pits and  trenches a t  hazardous waste sites. 

Qu31itJ 

A. 

B. 

C. 

D. 

E. 

control s3n be achie\.ed through the methods dsscribcd belok 

Check the seismic signal a n d  noise conditions on the instrument  display to 
verify the proper funct ioning of the source geophones and  trigger cables a n d  
the correct setting of the instrument .  

I n  cascs where paper rccords a re  not produced, immediately plot a r r i v a l  t ime 
picks made f rom the  electronic display on a t ime/distance graph  in the  field.  
Problems with improper picks a.re of ten discovcred through a n  ear ly  
inspection of these plots. 

I f  i t  is expected th s t  the d3ta a re  to be used for  legal purposes o r  reviewed by 
persons other than the f ie ld  par ty  chief ,  make a hard copy of the da ta .  Multi-  
channel  systems provide a more eff ic ient  means of acquir ing and  presenting 
data  than single-channel units. 

Background or off-si te da t a  a re  of ten required for correlation to  known 
geologic information and  to establish clean background data .  This  
information is also useful as 3 reference fo r  evaluat ing complex site 
conditions. 

I f  possible, obtain and  review boring logs before the survey in order  to 
minimize the possibility tha t  hidden layers or velocity inversions will  remain 
undetected.  
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F. The manufac turer  should per form.  the  electronic cal ibrat ion of the t&ing 

circuits of t he  seismograph. Because these . t iming circui ts  a r e  crystal  
controlled a n d  have inherently’ low dr i f t ,  this is rarely necessary. Normal 
annual  factory maintenance should include such calibration. 

I . :  

r--5 

1 . . .  

G. Conduct a seismic profile a t  3 s tandard base location periodically to check the  
operation of the instrument.  

3.3.3. Electromagnetics 

T h e  electromagnetic method detects la teral  a n d  vertical  var ia t ions of electrical  
conduct ivi ty  in  the  subsurface environment.  Quadra tu re  component measurements 
relate to  the apparent  electrical  conduct ivi ty  of a mater ia l  a n d  a r e  inf luenced by clay 
content,  porosity, moisture content,  pore f lu id  specif ic  conductance,  a n d  permeabili ty.  
These measurements a r e  also inf luenced by highly conduct ive materials like metals 
and  graphite.  In-phase component  measurements a r e  par t icular ly  sensitive to highly 
conduct ive materials a n d  sometimes used f o r  metal  detection. The  EM is applicable 
fo r  the assessment of na tura l  hydrogeologic conditions and  the mapping of many types 
of contaminant  plumes. Trench  boundaries, buried conduct ive wastes, and  steel drums,  
as well as metallic uti l i ty lines, can  be located wi th  EM techniques. 

EM instruments a r e  cal ibrated annual ly  over a massive rock outcrop used as a geologic 
s tandard  by the manufacturer .  Af te r  calibration, the instruments will generally re ta in 
their  accuracy for  long periods. O n  large projects, establish a local s tandard site in  
the field. This  will provide a reference base s ta t ion to check the instrument’s 
performance and  allow correlation between instruments.  

Calibrztion Check 

A. 

B. 

C. 

D. 

Before conduct ing a survey, select a temporary site on location for  daily base 
station measurements a n d  cal ibrat ion checks. Calibration checks should be 
made twice dai ly ,  before and  a f t e r  conduct ing dai ly  survey operations. 
Readings wi l l  repeat within approximately IOYo. Originals of all calibration 
records should remain a t  the site. Submit copies to the f ie ld  geophysicist. 

NOTE: Do not make calibration checks in the presence of sources of cul tural  
interference like power lines o r  buried utilities. Make them on a relati\.ely 
f la t  surface outside of topographic lows and  away from areas that m a y  
include subsurface waste materials. 

Instrument stabil i ty should be checked by the f ie ld  operating party u.hen 
there is local o r  dis tant  thunderstorm act ivi ty .  Electromagnetic radiat ion 
f rom thunderstorms can  generate noise in the E M  system. Operations may 
have to be postponed du r ing  thunderstorms. 

Exercise technical judgment  so tha t  conduct ivi ty  readings recorded i n  the 
field a re  reasonable with respect to existing site conditions. 

Record instrument  sensit ivity settings in the logbook i f  a n  automatic  
recording device is not used. 
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E. When us ing  a n  a u t o m a t i c  r e c o r d i n g  device ,  e n t e r  t h e  r e a d i n g s  f r o m  t h e  f i r s t  
a n d  last  s t a t ions  o f  e a c h  t r ave r se  i n  t h e  logbook. C o m p a r e  these  d a t a  to d a t a  
f r o m  t h e  a u t o m a t i c  r e c o r d e r  a t ' t h e  end of e a c h  d a y .  R e c o r d e d  d a t a  and f i e l d  
t r ansc r ibed  d a t a  m u s t  ag ree  to  w i t h i n  2 5% to mee t  a c c e p t a b i l i t y  r equ i r emen t s .  

1 

I-. 

F. Where the  c o n d u c t i v i t y  s u r v e y  t raverses  cross a t  g r i d  nodes,  t h e  d a t a  f r o m  t h e  
t w o  t raverses  wi l l  be compared .  T h e  d a t a  shou ld  be +IO% of o n e  a n o t h e r  f o r  
t he  same  i n s t r u m e n t  ( E M  34-3 o r  EM 31) 3nd.+2O0/o f o r  d i f f e r e n t  i n s t r u m e n t s  
(EIM 34-3 or  EM 31). If  t h e  d i f f e r e n c e s  exceed  these  ranges ,  t h e n  t h e  t h r e e  
consecut ive  r e a d i n g s  w i t h  t h e  respec t ive  in s t rumen t s  wi l l  be t a k e n  a t  t h e  g r i d  
node. T h e  th ree  r e a d i n g s  will  be a v e r a g e d  a n d  c o m p a r e d  to t h e  measu remen t s  
i n  ques t ion .  I f  e i t h e r  m e a s u r e m e n t  exceeds  t h e i r  e r r o r  r ange ,  t h e n  t h a t  s u r v e y  
t r ave r se  wi l l  be suspec t  a n d  t h e  d a t a  cons ide red  unusab le .  

3.3.4. Ground-Penetrat inv  Radar  

GPR uses h i g h  f r e q u e n c y  r a d i o  waves  to a c q u i r e  s u b s u r f a c e  i n f o r m a t i o n .  F r o m  a 
sma l l  a n t e n n a  t h a t  is m o v e d  s lowly  across  t h e  s u r f a c e  of  t h e  g r o u n d ,  e n e r g y  is 
r a d i a t e d  d o w n w a r d  i n t o  t h e  s u b s u r f a c e  a n d  re f lec ted  back  t o  t h e  r ece iv ing  a n t e n n a ,  
w h e r e  va r i a t ions  i n  t h e  r e t u r n  s igna l  a m p l i t u d e  versus t ime  a r e  c o n t i n u o u s l y  r eco rded .  
T h i s  produces  a c o n t i n u o u s  c ross -sec t iona l  p i c tu re  or  p ro f i l e  of  sha l low s u b s u r f a c e  
condi t ions .  These  responses a r e  c a u s e d  b y  r a d a r  w a v e  r e f l ec t ions  f r o m  i n t e r f a c e s  of 
ma te r i a l s  h a v i n g  d i f f e r e n t  d i e l ec t r i c  proper t ies .  Such  r e f l ec t ions  a r e  o f t e n  a s soc ia t ed  
w i t h  n a t u r a l  hydrogeologic  cond i t ions  l i ke  bedding ,  c e m c n t a t i o n ,  mois ture ,  c l a y  
c o n t e n t ,  voids, f r ac tu re s ,  a n d  in t rus ions ,  a s  well a s  m a n - m a d e  objec ts .  T h e  r a d 3 r  
m e t h o d  has  been used  a t  n u m e r o u s  h a z a r d o u s  was te  si tes t o  e v a l u a t e  n s t u r a l  soil  a n d  
rock condi t ions .  2s well as to de tec :  bu r i ed  ~vas t e s .  

T h e  r a d a r  sys tem measures  tivo-way t rave l  t ime f r o m  the  t r a n s m i t t e r  i n t e n n a  to  a 
r e f l e c t i n g  s u r f a c e  a n d  b a c k  to t h e  rece iver  a n t e n n a .  C a l i b r a t i o n  of t h e  r a d a r  sys t em 
a n d  data requi rcs  t h e  two-s tep  process desc r ibed  below. 

- Firs t ,  accu ra t e ly  d e t e r m i n e  t h e  to ta l  t ime  w i n d o w  ( r a n g e )  set  by  the  o p e r a t o r  

- Second, d e t e r m i n e  o r  e s t ima te  the  e l ec t romagne t i c  ve loc i ty  (or  t r ave l  t i m e )  o f  
t he  local so i l / rock  cond i t ion .  

A f t e r  comple t ing  these t w o  s teps ,  t h e  r a d a r  u n i t  d a t a  will be set  f o r  d e p t h s  to p a r -  
t i cu l a r  fea tures .  

C a l i b r a t e  t he  t ime  w i n d o w  t h a t  has  been p icked  f o r  t he  s u r v e y  b y  us ing  zi s i g n a [  
c a l i b r a t o r  i n  t h e  f i e ld .  T h i s  dev ice  is used to p roduce  a se r ies  oc t i m e  m a r k s  o n  t h e  
g r a p h i c  d isp lay  measu red  in nanoseconds .  These  pulses a r e  c o u n t e d  to d e t e r m i n e  t h e  
to ta l  t ime of the  r a d a r  un i t .  A ca l ib ra t ion  c u r v e  c a n  be des igned  f o r  e a c h  r 3 d a r  
sys tem.  

Trenches ,  bu r i ed  pipes, a n d  r o a d  cu lve r t s  c a n  p rov ide  a r a d a r  t a rge t  of k n c w n  d e p t h .  
T h e  d e p t h  of a k n o w n  t a rge t ,  a r a d a r  r eco rd  t aken  ove r  t he  k n o w n  ta rge t ,  a n d  3 t ime  
sca le  p rov ided  by t h e  s i g n a l  c a l i b r a t o r  shou ld  p r o v i d e  a basic ca l ib ra t ion  r eco rd .  
F r o m  these d a t a ,  3 veloc i ty  c a n  be a c c u r a t e l y  de t e rmined  a t  the  g iven  t3rget location. 
Because th i s  a p p r o a c h  m a y  g ive  a c c u r a t e  ca l ib ra t ion  a t  t he  s r e c i r i c  si te.  t h e  
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a s s u m p t i o n  must  be m a d e  t h a t  c o n d i t i o n s  in :other a r e a s  to  be  s u r v e y e d  a r e  t h e  s a m e  a s  
i n  t h e  ca l ib ra t ion  a reas ;  I f  t h e y  a r e  not,  e r r o r s  wi l l  o c c u r  i n  d e t e r m i n i n g  dep ths .  i 1: ; . .  

.. . 
! If  s i g n i f i c a n t  changes  in  soil. t y p e  o r  moi s tu re  c o n t e n t  o c c u r  w i t h  d e p t h ,  ve loc i ty  wi l l  rT  

n o t  be t h e  same  t h r o u g h o u t  t h e  ve r t i ca l  r a d a r  prof i le .  T h e r e f o r e ,  t h e  ve r t i ca l  r a d a r  
d e p t h  sca le  will be non l inea r .  

C a l i b r a t i o n  Check  

A. Before  conduc t ing  a s u r v e y ,  t a k e  a GPR t r ave r se  ove r  a b u r i e d  ob jec t  of  
k n o w n  d e p t h  ( i f  a v a i l a b l e  a t  a p a r t i c u l a r  si te).  F r o m  t h e  t w o - w a y  t r ave l  t i m e  
a n d  t h e  measu red  b u r i a l  d e p t h  of  t h e  object,  t h e  a v e r a g e  e l e c t r o m a g n e t i c  w a v e  
ve loc i ty  in  soil  c a n  be c a l c u l a t e d  f r o m  t h e  e q u a t i o n  below. 

V = 2 d / t  

T h e  ave rage  d i e l ec t r i c  c o n s t a n t  of t h e  soil  is t h e n  ca l cu la t ed  us ing  

Er  = c2 /vz  = l / v 2  

where  

v = a vera  ge e le c t r o m a  g n e  t i c  w a ve v e  1 o c  i t y , f e e  t / n a nos ec  o n d  
t = two-way t r ave  1 ti  me, n a noseco n d s  
d =  d i s t ance  of a n t e n n a  to  t h e  bu r i ed  objec t ,  f e e t  
E r =  ave rage  r e l a t ive  d i e l ec t r i c  cons t an t  of t h e  soil  (un i t less )  
c =  velocity of l igh t  in a i r  e q u a l  to 1 foot:n3nosecond 
v =  ave rage  e l ec t romagne t i c  wave  ve loc i ty  of the  soil. f e e t / n a n o s c c o n d  

Note: T h e  above  a s sumes  a soil  w i t h  a r e l a t ive  magne t i c  p e r m e a b i l i t y  of  1 
(unitless). 

Exerc ise  t echn ica l  j u d g m e n t  to  i n s u r e  t h a t  soil  ve loc i ty  a n d  r e l a t ive  d i e l e c t r i c  
cons t an t  va lues  a r e  r easonab le  w i t h  respec t  to ex i s t ing  s i te  cond i t ions .  

R e p e a t  a s h o r t  GPR t r a v e r s e  tw ice  d a i l y  ove r  a k n o w n  f e a t u r e  b e f o r e  a n d  
a f t e r  conduc t ing  d a i l y  ope ra t ions .  Exerc ise  technical j u d g m e n r  t o  i n su re  r h s t  
a n y  va r i a t ions  be tween  r c p e a t  r ead ings  a r e  caused  bc c h a n g i n g  soil cond i t ions .  
r a the r  t h a n  the  e lec t ronics .  

B. 

3.3.5. h l e t n l  Detec t ion  

Meta l  de tec tors  (MD) a r e  e l ec t romagne t i c  devices  des igned  to loca te  me ta l l i c  objects 
b u r i e d  nea r  t he  su r face .  I n  h a z a r d o u s  was te  s i te  inves t iga t ions ,  MDs a r e  i n v a l u a b l e  
f o r  de t ec t ing  u t i l i t y  lines, s u r v e y  marke r s ,  s tee l  d r u m s  b u r i e d  a t  s h a l l o w  dep ths ,  a n d  
d e l i n e a t i n g  a r e a s  t h a t  m a y  po ten t i a l ly  i n c l u d e  meta l l ic  was te  ma te r i a l s .  

M e t a l  de t ec to r s  respond t o  n e a r b y  me ta l l i c  ob jec ts  in a r e l a t ive  way .  For in s t ance ,  
c loser  o r  la rge  meta l l ic  t a rge t s  c r e a t e  a g rea t e r  o u t p u t  level t h a n  m o r e  d i s t a n t  or 
sma l l e r  ones. A n  expe r i enced  o p e r a t o r  c3n  usua l ly  make  a r easonab ly  a c c u r a t e  
e s t i m a t e  of ta rge t  size a n d  d e p t h .  A n y  a t t e m p t  a t  de t a i i cd  c a l i b r a t i o n  will  p r o b a b l y  
be useless because of t he  m a n y  va r i ab le s  involved .  For csarnple ,  c a l i b r a t i o n  c u r v e s  
r e l a t i n g - h l D  meter  response to a s tee l  d r u m  a s  a f u n c t i o n  o f  d i s t ance  m J y  be a c c u r a t e  
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I-- 

u n d e r  a g iven  test s t a n d a r d  condi t ion ,  U n f o r t u n a t e l y ,  t hese  cu rves  a r e  s e l d o m  v a l i d  
because  of  t h e  v a r i a b i l i t y  a n d  c o m p l e i i t y  ' i f  a c t u a l  f i e l d  condi t ions .  I n  a d d i t i o n ,  t h e  
o p e r a t o r  c a n n o t  eas i ly  d e t e r m i n e  t h e  Ui f f e rence  be tween  a s ingle  d r u m  loca ted  a t  
m e d i u m  d e p t h  a n d  seve ra l  d r u m s  a t  d e e p e r  locations.  H o w e v e r ,  he /she  c a n  r e p o r t  t h a t  
d rum-s i zed  ta rge ts  a r c  present  i n  c e r t a i n  spec i f i c  a reas .  

, 

T h e  me ta l  de t ec to r  will  be o p e r a t e d  in  a c c o r d a n c e  Lvith o p e r a t i n g  i n s t r u c t i o n s  a s  
s u p p l i e d  by t h e  m a n u f a c t u r e r .  T h e  m e t a l  de t ec to r  w i l l  be ope ra t ed  in  t h e  g r o u n d  
re jec t  mode  3s o u t l i n e d  i n  t h e  o p e r a t i n g  ins t ruc t ions .  T h c  g r o u n d  re jec t  mode  ba lances  
o u t  g r o u n d  mine ra l i za t ion  f o r  be t t e r  d e t e c t i o n  of f e r r o u s  a n d  n o n f e r r o u s  me ta l s  i n  t h e  
g r o u n d .  P r io r  to c o n d u c t i n g  a su rvey ,  a loca t ion  wi l l  be se lec ted  f o r  d a i l y  n u l l i n g  
procedures .  T h e  d a i l y  nu l l ing  loca t ion  s h o u l d  be f r e e  of  power  l ines,  b u r i e d  u t i l i t i e s ,  
a n d  g roups  of l a rge  me ta l  objects.  T h e  nu l l ing  p rocedures  wi l l  be m a d e  b e f o r e  a n d  
a f t e r  c o n d u c t i n g  d a i l y  s u r v e y  opera t ions .  T h e  se t t i ngs  o f  t h e  nu l l  a d j u s t m e n t s  w i l l  b e  
r eco rded  in  t h e  ca l ib ra t ion  log book. A d j u s t m e n t  of  t h e  sens i t i v i ty  con t ro l  wi l l  be  
m a d e  o n  s i te  as r equ i r ed .  

3.3.6. hlametorneter 

Magne tomete r s  a r e  used to loca te  me ta l l i c  ob jec ts  b u r i e d  nea r  t h e  s u r f a c e  l i ke  b u r i e d  
well  casings,  u t i l i t y  l ines,  a n d  s u r v e y  s takes .  A t  h a z a r d o u s  was tes  si tes,  m a g n e t o m e t e r s  
a r e  commonly  used to loca t e  bu r i ed  s tee l  d r u m s  a n d  t a n k s  a n d  d e l i n e a t e  t h e  
b o u n d a r i e s  of  t r enches  a n d  landf i l l s .  F e r r o u s  me ta l  ob jec ts  c a r r i e d  by  t h e  o p e r a t o r  
wi l l  h a v e  a d e t r i m e n t a l  e f f e c t  o n  t h e  a c c u r a c y  of  t h e  magne tomete r  d a t a .  T h e r e f o r e .  
me ta l  i t cms  l i ke  rings,  watches .  belt  buckles.  coins,  a n d  steel-toed boots s h o u l d  n o t  be 
w o r n  by t h e  s u r v e y  team. 

To ta l  f i e l d  a n d  ver t ica l  f i e ld  measu remen t s  m a y  be co r rec t ed  f o r  the  d i u r n a l  v a r i a t i o n  
of t h e  ea r th ' s  magne t i c  f i e l d  by employ ing  a r e fe rence  ' base  s t a t ion  magne tomete r .  
C h a n g e s  i n  t h e  ear th ' s  f i e ld  a re  r emoved  by  a d d i n g  o r  s u b t r a c t i n g  v a r i a t i o n s  o f  f i x e d  
base  s t a t i o n  r ead ings  f r o m  t h e  mov ing  s u r v e y  da ta .  G r a d i o m e t e r s  do n o t  r e q u i r e  t h e  
use of a base s t a t ion  because t h e y  i n h e r e n t l y  e l i m i n a t e  t i m e  va r i a t ion  in  t h e  d a t a .  

. 

C a l i b r a t i o n  Check  

A. T h e  magne tomete r  wi l l  be o p e r a t e d  i n  a c c o r d a n c e  w i t h  o p e r a t i n g  in s t ruc t ions  
a s  supp l i ed  by  t h e  m a n u f a c t u r e r .  O p e r a t i n g  in s t ruc t ions  f o r  t he  EGSrG 
G e  o me t r ics Por t  a ble P ro ton  Ma g n e t o m e  t e r / G r a d  io m e t e r (Mod e I G- 8 5 6 A G )  w i 1 1 
be p rov ided  w i t h  t h e  in s t rumen t .  

B. h l a in t2 in  ca l ib ra t ion  r cco rds  f r o m  the  magnctomerer  m a n u f a c t u r e r .  T h e  
magne tomete r  will  be c a l i b r a t e d  a n n u a l l y  by  t h e  m a n u f a c t u r e r  a n d  t h e  d a t e  
of  most recent  ca l ib ra t ion  will  be tagged  a n d  a f f i x e d  to the  i n s t r u m c n t .  

C P e r f o r m  q u a r t e r l y  c a l i b r a t i o n  checks  us ing  a magne tomete r  tester f o r  t h e  
p ro ton  magnetometer .  Q u a r t e r l y  ca l ib ra t ions  will  be d o c u m e n t e d  in  t h e  
ca l ib ra t ion  log book. 

D. A s w i n g  sensor  test w i l l  be c o n d u c t e d  w i t h  the  p ro ton  magne tomete r  p r io r  to 
in i t i a t ing  s i t e  opera t ions .  For inc l ina t ions  of  i lie e3r th ' s  magne t i c  f i e l d  
g rea t e r  t h a n  4 5 O ,  f o u r  r ead ings  w i t h  the  sensor. o r i en ted  93: to t h e  o t h e r  
r ead ings  sha l l  be t aken .  T h i s  will be r epea ted  thrc: t imes.  "2r ia t ions  g rea t e r  
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t h a n  Q . 2  gammas  wil l  not  be observed.i A n y  d i rec t iona l  sensi t ivi ty  of t h e  
probe will  be c o r r e c t e d  by washing , the  sensor with-  de te rgent  a n d  water. 

NOTE: At  Rocky. F ia t s  Plant,  t h e  earth 's  ma'gnetic f ie ld  is d i p p i n g  
approximately 70' North.  

.. . 

E. Obta in  a da i ly  background reading in  the immedia te  vicini ty  of the survey  
site. T h i s  reading will  be outside the  inf luence  of man-made magnet ic  f ie lds  
(e.g., power l ines a n d  pipelines). T h e  Geophysicist  will  c o n f i r m  t h a t  
background readings a r e  reasonable wi th  respect to t h e  total  magnet ic  f ie ld  
f o r  the  site's l a t i tude  a n d  longitude. This  d a i l y  background reading should  
repeat to w i t h i n  reasonable  d i u r n a l  var ia t ions in  the earth 's  magnet ic  f ie ld .  
General ly ,  acceptable  repeat  readings a r e  wi th in  50 to 100 gammas. 

NOTE: T h e  total  magnet ic  f ie ld  intensi ty  f o r  Rocky Flats  Plant  is 
approximately 5 5  to 60 kilogammas. 

F. Sequent ia l  readings will  be taken before  a n d  a f t e r  magnet ic  surveying  
operations.  These readings (wi th in  IO seconds of each o ther )  will be taken  a t  
a n y  location on site,  preferably a t  the location of the  da i ly  background 
readings. T h e  readings wil l  be d is tan t  f r o m  man-made  magnet ic  f ie lds  a n d  
recorded in the f ie ld  notebook. T w o  or  three  sequent ia l  readings will  be 
suf f ic ien t .  I n  the  absence of magnetic s torms (sudden var ia t ions in  the ear th 's  
magnetic f ie ld) ,  the  d r i f t  in  the readings should be less t h a n  0.1 to a f e w  
tenths  of a gamma.  D r i f t  dur ing  magnet ic  s torms may approach  1 gamma.  
Records of the d a i l y  sequential  readings will  be recorded i n  the f ie ld  
notebook. 

G. Base s ta t ion readings will be taken so tha t  the  e f fec ts  of d i u r n a l  var ia t ions in  
the  earth 's  magnet ic  f ie ld  c a n  be removed f r o m  the  data .  In addi t ion ,  
magnet ic  s torms c a n  be detected if the  base s ta t ion  sampling f requency  is high 
enough. Dur ing  a magnet ic  storm, operat ions will be suspended a n d  resumed 
when the s torm has passed. X permanent  base s ta t ion may be set u p  on s i te  
where cont inuous readings a r e  automatical ly  recorded every ten to f i f t e e n  
minutes,  o r  a base s ta t ion  may be occupied e v e r y  45 to 60 minutes  d u r i n g  t h e  
survey. 

H. Use of au tomat ic  magnetometers  requires recording the  magnetometer readings 
f o r  the  f i r s t  a n d  last s ta t ion of each t raverse  in the f ie ld  notebook. Data  
recorded in the f ie ld  notebook w i l l  be compared  a t  the end of  the d a y  i v i t h  
da ta  f r o m  the  au tomat ic  recording device.  Data  recorded in the f ie id  
notebook should be wi th in  'I gamma of the values der ived f r o m  the recording 
device. If the  d i f fe rences  exceed 'I gamma, then  the traverse wi l l  be suspect 
a n d  t h e  dzta considered unusable. Data  will  be t ransfer red  dai ly  onto  h a r d  
copies f r o m  the  recording device. 

I. Where the  magnet ic  survey traverses cross a t  g r id  nodes, d a t a  f r o m  the two 
traverses will be compared.  T h e  da ta  should be LIOoh of one another .  If the 
d i f fe rences  exceed LIOo/o, three consecutive readings will be taken a t  the gr id  
pond node. T h e  three readings will be averaged a n d  compared to the two 
measurements in  question. If e i ther  measurement  exceeds LIOo/o, then t h a t  
survey t raverse  will be suspect and  the da ta  considered.unusab!e.  
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J. Obtain a dai ly  background reading. in  the immediate  vicini ty  of the  si te to  be 
surveyed. Th i s  reading  should be outside the  inf luence  of a l l  possible sources 
of cul tural  magnet ic  f ie lds  ( f o i  example, power l ines or pipeline). Technical  
judgment will be exercised, so that  the  background reading is reasonable 
regarding published d a t a  fo r  the total magnetic f ie ld  intensi ty  a t  the si te 
lati tude and  longitude. This  daily background reading  should repeat to 
within reasonable d iu rna l  variations in the earth’s magnetic field.  

K.  During cold weather ,  the bat tery pack fo r  3 f luxgate  magnetometer will be 
maintained a t  a relatively warm temperature.  This  is most easily done by 
surveying wi th  the  ba t te ry  pack beneath the operator’s coat or jacket.  

3.3.7. Vertical Electrical Soundings WES) 

The VES system will be opera ted  i n  accordance with operat ing instruct ions as supplied 
by the  manufacturer .  Opera t ing  instructions fo r  the Bison BOSS System (Model 2 3 6 5 )  
wil l  be provided with the  instrument .  

Maintain calibration records f r o m  Bison Instruments,  Inc. T h e  VES system will be 
cal ibrated annual ly  by the manufac turer  and  the date  of the most recent cal ibrat ion 
w i l l  be tagged and  a f f ixed  to the  instrument.  

Perform quarter ly  cal ibrat ion checks a t  a designated location. The  location should be 
clear of power lines, buried uti l i t ies,  etc. The  location should also be on 3 relatively 
flat homogeneous surface.  T h e  quarter ly  readings should repeat to +5%. If the 
differences exceed ?j0,6, the  instrument  will  be re turned to the manufac turer  f o r  
calibration. Quarterly calibrarions wi l l  be documented i n  the c3libr3tion log book.  

A11 VES data  will be checked f o r  accuracy prior to completion of the sounding. T h e  
technique outlined in the  manufacturer’s  operating instructions will  be followed. If 
the cross-checks exceed +5%, a minimum of three sets of readings will be conducted 
a f t e r  a thorough check of the  setup. The  average of the three sets  of readings will be 
used fo r  the da ta  analysis. Should the cross-checks exceed ?job o n  a r egu la r  basis, t h e  
instrument  will be returned to the manufacturer  fo r  calibration. 

. 

3.4. Postoperation 

3.4.1. Field 

A .  I f  the equipment  has come in contact wi th  contaminated soil o r  wastes. 
decontaminate all equipment  (see SOP 1.6, General  Equipment 
Decontamination).  

E. Make sure  ali survey locations a re  staked and  the location ID readily visible 
on the location stake.  

3.4.2. Documentation 

A. Record all observations and  notes concerning any  uncompleted work in  the 
logbook. 

Rocky Flata Plant ER Program SOPS 
Revision 3 January 1989 

SOP 1 . 2  
Page 10 



B. Complete logbook entries,  ver i fy  .the accuracy of entries,  a n d  sign al l  pages. 
Place a diagonal slash on sections of pages intentionally le f t  blank. 

Review data  collection forms f o r  completeness. 
! 

C. 

3.4.3. Off ice  

A. Deliver original forms a n d  logbooks to the site manager fo r  technics1 review. 
He/she will  review, sign forms, and  transmit to the document  control of f icer  
(copies to the fi les) f o r  eventual  del ivery to the Department  of Energy. 

B. Inventory equipment  a n d  supplies. Repai r  o r  replace all  broken o r  damaged 
equipment.  Replace expendable  items. Return  equipment  to the  equipment  
manager and  report  incidents  of malfunct ion or  damage. 

4. SOURCE 

Benson, R. C., R. A. Glaccum, a n d  M. R. Noel. 1983. "Geophysical Techniques a n d  
U .S. E n v i r o n m e n t a 1 P r o t e c t ion Sen s i n g B u r i e d Wastes 3 n d Waste Mi g r a ti o n ." 

Agency document,  Las Vegas, Nevada. 

5. APPENDIXES 

None 
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STANDARD OPERAT-ING PROCEDURE 1.3 

SAhIPLE CONTROL AND DOCUMENTATION 
. .  

i 

! 

1. PURPOSE 

To d e f i n e  the  s teps  necessary f o r  s ample  con t ro l  a n d  i d e n t i f i c a t i o n ,  d a t a  r eco rd ing ,  
a n d  cha in -o f -cus tody  d o c u m e n t a t i o n .  

2. DISCUSSION 

T h e  R e m e d i a l  Inves t iga t ion  P l a n  (RIP)  con ta ins  spec i f i c  de t a i l s  a b o u t  t h e  p r o c e d u r e s  
a n d  e q u i p m e n t  f o r  th i s  SOP. R e f e r  to the  RIP  f o r  t h e  type  of  s a m p l e s  to be co l lec ted  
a n d  t h e  des t ina t ion  of t h e  co l lec ted  samples.  Collection a n d  m e a s u r e m e n t  o f  s amples  
a n d  t h e  d o c u m e n t a t i o n  of  d a t a  wi l l  be  p e r f o r m e d  a s  descr ibed  in  s p e c i f i c  SOPs. 

T h i s  SOP descr ibes  the  me thodo logy  of s ample  con t ro l  a n d  d o c u m e n t a t i o n  f o r  a l l  
p ro jec ts .  Sample  cont ro l  a n d  d o c u m e n t a t i o n  a r e  necessary  to e n s u r e  t h e  d e f e n s i b i l i t y  
ot' d a t a  a n d  to v e r i f y  t h e  q u a l i t y  a n d  q u a n t i t y  of w o r k  p e r f o r m e d  in  t h e  f i e ld .  
A c c o u n t a b l e  documen t s  i n c l u d e  logbooks, d a t a  co l lec t ion  f o r m s ,  co r re spondence ,  
s a m p l e  labels o r  tags, cha in -o f -cus tody  repor t s ,  photographs ,  a n d  a n a l y t i c a l  records .  
Waterproof  b l ack  ink  must  be used  in  r eco rd ing  a l l  d a t a  i n  d o c u m e n t s  bea r ing  se r i a l  
n urn  bers. 

T h e  logbooks a r e  assigned tn r ie ld  personnel u n d e r  :h: s - p c r 7 . i s i o n  of  t he  qualit!' 
con t ro l  o f f i c e r .  T h e r e  may  be seve ra l  logbooks: f o r  example .  t he re  m a y  be a s e p a r a t e  
logbook f o r  f i e ld  ac t iv i t ies ,  o n e  f o r  samples,  a n d  o n e  f o r  i n s t rumen t s .  T h e  q u a l i t y  
c o n t r o l  o f f i c e r  numbers  t h e  logbooks  a n d  ass igns  t h e m  to i n d i v i d u a l s  des igna ted  f o r  
s p e c i f i c  tasks  of t he  project.  Al l  i n f o r m a t i o n  p e r t i n e n t  to a f i e l d  a c t i v i t y  mus t  be 
e n t e r e d  in to  a logbook. A r eco rd  o f  uncomple t ed  work  is kep t  in  a logbook. All  
p ro j ec t  logbooks a r e  tu rned  o v e r  to the  d o c u m e n t  con t ro l  o f f i c e r  a t  t h e  e n d  of  e a c h  
w o r k  pe r iod  a n d  to a c e n t r a l  f i l e  a t  t he  e n d  of  t he  f i e l d  ac t iv i ty .  

A l l  logbooks a r e  numbered  a n d  bound .  a n d  the  pages a r e  numbered .  Waterproof  b lack  
i n k  is used f o r  r eco rd ing  a l l  d a t a .  Logbook pages shou ld  never  be r emoved ,  a n d  n o  
d a t a  shou ld  removed.  To c h a n g e  a n  incor rec t  e n t r y ,  t h e  i n d i v i d u a l  d r a w s  a l i ne  
t h r o u g h  t h e  e n t r y ,  wr i tes  t h e  c h a n g e  above  the  e n t r y ,  da t e s  a n d  in i t i a l s  t h e  change .  If 
3 n y o n e  o t h e r  t h a n  the  person to whom the  logbook is assigned makes  a n  e n t r y ,  t h a t  
pe r son  da te s  a n d  signs the  e n t r y .  

R e c o r d  a l l  i n f o r m a t i o n  p e r t i n e n t  to the  sampl ing  a c t i v i t y  ( f o r  example ,  da t e ,  s i te ,  ID 
n u m b e r ,  a n d  ioca t ion)  i n  t h e  logbook. Note  the  f i e l d  condi t ions .  w e a t h e r  cond i t ions ,  
a n d  a n y  unusua l  c i rcumstances .  Notes  shou ld  be  a s  desc r ip t ive  a n d  inc lus ive  a s  
possible.  .A person r ead ing  t h e  en t r i e s  shou ld  be ab le  to r econs t ruc t  the  s a m p l i n g  
s i t u a t i o n  f r o m  the  recorded  i n f o r m a t i o n .  Language  should  be ob jec t ive ,  f a c t u a l ,  a n d  
f r e e  of personal  fee l ings  a n d  i n a p p r o p r i a t e  te rminology.  
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Revision 3 . January 1989 Page 1 



. . .  . 
. . . _ .  

. ". 

I 3. PROCEDURES . .  
I .; 

8 .  

3.1. Associated Procedures ' :. 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of f ie ld  activit ies.  They should be consulted f o r  
specif ic  information about  equipment  and  supplies; sample collection, preservation, 
packaging, and  shipping; decontaminat ion procedures; and  documentat ion 
requirements.  Procedures directly associated with this SOP a re  listed below. 

. .  

SOP No. SOP Tit le  

1.1 

I .4 

1.5 

General Instructions fo r  Field Personnel 

Sample Containers  and  Preservation 

Guide  to the Handl ing,  Packaging, and  Shipping of 
Samples 

3.2. Preparat ion 

3.2. . Off ice  

A .  

0 .  

C. 

D. 

E. 

F. 

Review the R I P  and  SOPs listed in Section 3.1. 

Coordinate ss hcdulcs/ac t ions  \vi  t h  the ins ta l la  t ion s ta f f .  

Obtain appropriate  permission f o r  property access. 

Assemble the equipment  and  supplies listed in Appendix 5.1. Ensure the  
proper operation of all  sampling equipment.  

Notify the analyt ical  laboratory of sample types, the  number of samples, a n d  
the approximate a r r iva l  date. 

Contact t h e  carr ier  that  will transport  samples to obtain information on 
regulations and  specifications. 

3.2.2. D o c u m e n t a t i o n  

A. Obtain a logbook f rom the Q A  off icer .  

9. Record results of the equipment  check i n  the logbook. 

C. Obtain a suff ic ient  number of the appropriate  ER Program da ta  collection 
forms (see INDEX TO SOPs). 

D. Consult the ER Program data  adminis t ra tor  for  a current  l i s t  o f  information 
used in the completion of da ta  forms. 

Rocky Flats Plant ER Program SOPS 
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i 3.2.3. Field i 

,e' Field preparat ion requires organizing sample bottles, sample labels, a n d  documentat ion 
in an  orderly,  systematic manner  t h a t  promotes consistency and  traceabili ty of a l l  
da ta .  Appropriate  items should be completed before a sample is collected. 

I 
A.  Record all  pertinent information ( for  example,  date,  site. ID number,  a n d  

location) in the logbook. Note field conditions,  unusual circumstances,  a n d  
weather. conditions.  

B. Fill out information on the sample ident i f icat ion label and  a t tach  the label to 
a sample bottle. 

C. Complete init ial  information required on da ta  collection forms. 

3.3. Operation 

3.3.1. Lopbook 

Enter  a l l  information per t inent  to a field act ivi ty  i n  a bound logbook with consecu- 
t ively numbered pages. Enter  information tha t  does not require da t a  en t ry  into the  
logbook. I f  not included on a da t a  collection form,  entr ies  in the logbook should 
include a t  least the information listed below. 

- Date and  time of en t ry  

- Purpose of sampling 

- Name and  address of field contact 

- Site ident i f icat ion 

- Type of process producing waste (if  known)  

- Type of waste (sludge or  wastewater) 

- Description of sample waste components and  concentrations 

- Sample ident i f ier  and  size of sample taken 

- Description of sampling point 

- Date and  time fo r  collection of sample 

- Collector's sample identification number(s)  and /o r  name 

- References of the sampling site (l ike maps o r  photographs) 

- Field observations and  sampling locations 

- Associated field measurements 

Rocky Flats Plant ER Program SOPS 
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'- Method o f  s a m p l e  co l lec t ion ,  .p reserva t ion  t echn iques ,  a n d  a n y  d e v i a t i o n s  
or a n o m a l i e s  n o t e d  ' 

- T r a n s f e r  of  a logbook to ind iv idua l s  dcs igna ted  f o r  spec i f i c  tasks  of t h e  
pro jec t  

- A n y  uncomple t ed  w o r k  

Because sampl ing  s i t u a t i o n s  v a r y  wide ly ,  m a k e  notes  as d e s c r i p t i v e  a n d  inc lus ive  as 
possible. A person r e a d i n g  t h e  e n t r i e s  shou ld  be a b l e  to r econs t ruc t  t h e  s a m p l i n g  
s i t u a t i o n  f r o m  t h e  r eco rded  i n f o r m a t i o n .  Use l anguage  t h a t  is ob jec t ive ,  f a c t u a l ,  a n d  
f r e e  o f  personal f ee l ings  or  a n y  o t h e r  i n a p p r o p r i a t e  te rminology.  I f  a n y o n e  o t h e r  t h a n  
t h e  person  to whom t h e  logbook w a s  ass igned  makes  a n  e n t r y ,  he / she  s h o u l d  d a t e  a n d  
s ign  t h e  en t ry .  Neve r  r e m o v e  logbook pages. I f  a mis t ake  is made ,  d r a w  a s ing le  l i ne  
t h r o u g h  t h e  mis take ,  w r i t e  t h e  n e w  i n f o r m a t i o n  above  t h e  l ine ,  a n d  d a t e  a n d  i n i t i a l  
t h e  change .  

3.3.2. PhotoeraDhs 

Pho tographs  p rov ide  t h e  most a c c u r a t e  record  of t h e  f i e l d  worker ' s  obse rva t ions .  
However ,  s ecu r i ty  r e s t r i c t ions  m a y  p r o h i b i t  t h e  use o f  cameras .  C h e c k  w i t h  s e c u r i t y  
p r io r  t o  b r ing ing  a c a m e r a  on-site.  Pho tographs  ( w h e n  a v a i l a b l e )  c a n  be use fu l  d u r i n g  
f u t u r e  inspections,  i n f o r m a l  meet ings ,  a n d  hear ings .  A p h o t o g r a p h  m u s t  be  
d o c u m e n t e d  to be a va l id  r ep resen ta t ion  of a n  ex is t ing  s i t u a t i o n .  For e a c h  p h o t o g r a p h  
t aken .  record the i tems  l isted be low in t h e  logbook a n d  on  t h e  back  of  e a c h  processed 
pho tograph .  

- Date  a n d  t ime  

- Signa tu re  of p h o t o g r a p h e r  

- N a m e  a n d  i d e n t i f i c a t i o n  n u m b e r  of s i te  

- T y p e  of c a m e r a ,  lens,  f-stop, s h u t t e r  speed ,  a n d  f i l m  used 

- Genera l  d i r e c t i o n  f a c e d  a n d  desc r ip t ion  of t h e  sub jec t  

- Dis tance  f r o m  p h o t o g r a p h e r  to objec t  

- Locat ion  a t  t h e  s i t e  

- Sequen t i a l  n u m b e r  o f  pho tograph  a n d  the  roll n u m b e r  

A n y  r emarks  a b o u t  t h e  c o n t e n t s  of  a pho tograph  could  j eopa rd ize  i ts  va lue  a s  legal 
ev idence ,  so l imi t  c o m m e n t s  to t h e  photograph ' s  location. Pho tographs  s h o u l d  be t a k e n  
wi th  a perspective s imi l a r  t o  t h a t  a f f o r d e d  by the  n a k e d  eye.  

3.3.3. SarnDle Labels 

Use soil  a n d  wa te r  s ample  i d e n t i f i c a t i o n  labels to tag  o r  label s ample  Lgntainers.  Sea l  
each  sample  immedia t e ly  a f t e r  i t  is collected a n d  labeled w i t h  water;:roof black ink .  
Labe l  tags  may be f i l l ed  o u t  b e f o r e  collection to  min imize  t h e  h a n d l i n g  of t he  sample  
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- containers.  Appendix  5.1, Soi l  Sample .  , a n d  Water Sample Ident j f ica t ion  Labels, 
provides  examples  of the  .common s i m p l e  labels to be used. Instruct ions f o r  
complet ing the labels a r e  inc luded  i n  Appendix  1.3, Data Form Completion. 

. .  

Rocky Flats Plant ER Program SOPS 
Revision 3 January 1989 

When appropriate ,  use a n  e tch ing  tool to mark sample containers  in  the  f ie ld ,  ra ther  
than  immediately ap.1 .:ing a sample label or  tag. This  avoids  possible label 
contaminat ion  problems a n d  subsequent  decontaminat ion diff icul t ies .  In  this  case, 
wri te  the da ta  intended f o r  the sample label in the logbook a n d  t ranscr ibe  them o n t o  
the  label a f t e r  the sample conta iners  have been decontaminated.  

F i rmly  a t tach  the labels to t h e  sample  containers .  T h e  containers  must  be d r y  enough 
f o r  gummed labels to be securely a t tached .  

3.3.4. SamDle Collection and Tnventorv 

T h e  number  of persons involved in collecting a n d  handl ing samples should be kept  to 
a minimum. Use the guidel ines  established in this  SOP a n d  SOP 1.5, G u i d e  to t h e  
Handl ing ,  Packaging, a n d  Shipping  of Samples. Complete d a t a  collection forms 3 t  t h e  
t ime the  sample is collected a n d  have  the sample collector(s) sign or ini t ia l  them. 
Include the d a t e  a n d  time. O n  l iquid containers ,  mark  the l iqu id  level w i t h  
waterproof  black ink. This  requi rement  is not necessary for  completely f i l l ed  volati le 
organics  analysis (VOA) septum vials. If the volume received by the  labora tory  is 
d i f f e r e n t  than  when collected, the  sample container  may have leaked,  been tampered  
with,  or  spilled hazardous mater ia ls .  Use t h e  Custody Transfer  R e c o r d / L a b  Work 
Request  form,  Appendix 5.2, to inventory al l  samples collected in the  f ie ld .  
Instruct ions f o r  the form are  i n  .Appendix 5.3. Data Form Completion. 

3.3.5. C h a i n  of Custodv 

A. Objectives 

T h e  pr imary objective of the chain-of-custody procedure is to create  an  accu-  
ra te  wri t ten record t h a t  c a n  be used to  t race  the  possession a n d  handl ing  of 
the sample f r o m  the  moment  of its collection through analysis  a n d  
introduct ion as evidence.  A sample is in someone's custody when one  of the  
cr i ter ia  listed below has. been satisfied.  

1. T h e  sample is in one's actual  possession. 

2 .  T h e  sample is in one's view a f t e r  being in one's physical  possession. 

3. T h e  sample is in  one's physical  possession a n d  is then locked u p  so tha t  no  
one can tamper  wi th  i t .  

4. T h e  sample is kept  in a secured a rea  that  is restricted to au thor ized  
personnel. 

B. Transfer  of Custody a n d  Shipment  

When t ransfer r ing  the  samples,  the  t ransferee should sign a n d  r.ecord the d a t e  
and  t ime on the.  Custody T r a n s f e r  R e c o r d / L a b  Work  Request  rorrn. Custody 
t ransfers  made to a sample custodian i n  the field should account  f o r  each 

SOP 1 .3  
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sample, a l though samples may be . t ransfer red  as  a group. E'very person w h o  
takes custody should f i l l ' i n  the appropriate  section of the  Custody Trans fe r  
Record/Lab Work Request form. 

The  field sampler is responsible for  properly packaging a n d  dispatching 
samples to the appropriate  laboratory.  This  responsibility includes f i l l ing out ,  
dating, a n d  signing the appropriate  portion of the Custody Transfer  
Record/Lab Work Request form. 

Send all packages to  the laboratory with the custody record a n d  other  
pertinent forms. Retain a copy of these forms a t  the or iginat ing o f f i ce  (e i ther  
carbon o r  photocopy). Packages sent via U.S. Mail, use registered mail wi th  
return receipt requested. For packages sent by common carr ier ,  re ta in  receipts 
as part  of the permanent chain-of-custody documentation. Pack samples so 
that  they d o  not break in shipment.  Seal or lock the package so tha t  a n y  
tampering can be readily detected. SOP 1.5, Guide to the Handl ing,  
Packaging, and  Shipping of Samples, describes these procedures in detai l .  

3.3. Postoperation 

3.4.1. Field 

A. Verify that  all sample bottles have bcen correctly ident i f ied and  labels have  
a l l  necessary information (location, time, and  date).  

B. Cross-check filled sample bottlcs i n  possession against  those recorded i n  the 
logbook. Maintain custody of filled sample bottles by keeping them in actual  
possession, within view, locked o r  sealed up  to prevent tampering, or  bringing 
them into a secure area. 

C. Prepare samples fo r  transport  according to SOP 1.3, Sample Control a n d  
Documentation; SOP 1.4, Sample Containers and Preservation; and  SOP 1.5. 
Guide to Handling, Packaging, and  Shipping of Samples. 

3.4.2. Documentation 

A. Record da ta  and  any uncompleted work in the logbook. 

B. Complete logbook entries, verify the accuracy of entries. and  s ign/ ini t ia l  all 
pages. 

C. Document the chain of custody on the Custody Transfer  Record/Lab Work 
Request form.  

D. Review da ta  collection forms for  completeness. 

3.4.3. Office 

A. Deliver original forms and  logbooks to the site manager for  technical review. 
He/she wi l l  review, sign forms, and  transmit to the documer;t control of f icer  
(copies to the files) fo r  eventual delivery to the Department , - a <  Energy. 
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I B. Inventory equipment  a n d  supplies. .  Repai r  or  replace al l  bfloken or  damaged 
equipment.  Replace expendab!e items. Re tu rn  ,equipment  to the equipment  
manager and  report  incidents of malfunct ion or damage. 

L... . 

I - .  

C. Contact the analyt ical  laboratory to ensure that  samples arr ived safely and  
instructions f o r  sample analyses a re  clearly understood. 

1. SOURCE 

EPA. 1986. " R C R A  Ground-water  Monitoring Technical Enforcement  Guidance  
Doc u me n t ." U.S. E n v i r o n men t a 1 P rot c c t i on A g e n c y doc u me n t . Was h i n g t o n, D. C.: 
U.S. Government  Pr int ing Off ice .  

5. APPENDIXES 

5.1. Sample Identification Label 

5.2. Custody Transfer  Record/Lab Work Request Form 

5.3. Data Form Completion 

Rocky Flats Plant ER Program SOPS 
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APPENDIX 5.1 

SAMPLE IDEN'TIFICATION LABELS 

DATE LWATlON 

c 
SAMPLE NO. TIME 

CC)MM€NTS SAMPLERS 

ANALYSIS REQUESTED. 

PRESERVATIM 
1 

Rocky Flats Plant ER Program SOPS 
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.: APPENDIX 5.2 

I . .  
CUSTODY TRANSFER RECORDILAB WORK REQUEST FORM 
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APPENDIX 5.3 

DAT'A FORM COMPLETION 
, 

Use a pen with black ink that  is not water  soluble (not  a fe l t - t ip  pen). Make an  en t ry  
in each blank. Where there is no da ta  en t ry ,  en te r  UNK fo r  Unknown,  NA f o r  Not  
Applicable, or ND for  Not Done. I f  any  procedure was not performed as prescribed, 
give the reason fo r  the change or  omission on the form.  T o  change an  entry,  d r a w  a 
single line through i t ,  a d d  the correct in format ion  above i t ,  and  init ial  the change. 

SAMPLE IDENTIFICATION LABEL 

1. Location. Name of facil i ty.  

2. Sample No. Sample ident i f icat ion number.  

3. Date. Date that  sample was collected. 

4. I Time. Mili tary t ime that  sample was collected. 

5. Samplers. Init ials of crew members obtaining samples. 

6. Analysis.. Requested analysis to be reported by laboratory.  

7. Preservatives. Type of preservative used. 

5 .  Comments. A n y  addi t ional  information.  

Rocky Flats Plant ER Program SOPS 
Revision 3 January  1989 
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APPENDIX. 5.3, Cont inued 

CUSTODY TRXNSFER/LAB WORK REQUEST FORM 

Rocky Flats Plant ER Program SOPS 
Revision 3 

1. Client.  Client name. 

2 .  Work Order.  Work order  number.  

3. Date Received. Completed by lab. 

4. Date Due. Data analysis is due f rom the  laboratory.  

5 .  RFW Contact. Laboratory contact. 

6 .  Client Contact/Phone. Person (and  their  phone number)  who will be 
laboratory contact.  

7.  Client ID/Description. Sample ID a n d  any  descriptive information about  
the sample. 

8. Matrix. Matrix type f o r  sample; see valid matrix codes on lower half of 
form. 

9. Date Collected. Date the sample was collected. 

I O .  Container/Preservative.  Container size and  type (500-ml glass) 

11 .  Analysis Requested. The  type of analysis requested f o r  each sample. T h e  
column heading indicat ing the type. 

PCB = Polychlorinated B i p h e n y l  

HE = High  Explosive 

TCL = Target Compound 

E P T O S  = Extraction Procedure Toxicity 

VOA = Volatilc Organic  Ana lys i s  

BNA = Base Neutral  Acid 

TCLD = Toxic Characterization Leach Procedure 

PEST = Pesticides 

MAJ = iMajor Cat ion/Anion 

12. Matrix. Va l id  matrix codes. (See Form) 

January 1989 
SOP 1.3 
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APPENDIX 5.3, C o n c l u d e d  

CUSTODY. TRANSFER/LAB WORK REQUEST FORM 

13. Spec ia l  In s t ruc t ions .  A n y  special  ins t ruc t ions .  

14. I tems/Reason .  T h e  reason  the  cus tody  is t r a n s f e r r e d  f o r  a l l  o r  se lec ted  
i tems of the  s h i p m e n t .  

15. Re l inqu i shed  By. S i g n a t u r e  of person  send ing  samples .  

16. Rece ived  By. Person  or  ( sh ipp ing  c o m p a n y )  w h o  r ece ived  samples .  

17. Date.  D a t e  s a m p l e  is sen t .  

18. T ime.  Mi l i t a ry  t i m e  s a m p l e  is sen t .  

Rocky Flats Plant ER Program SOPS 
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I .  

STANDARD OPERATING PROCEDURE 1.d 

r . .  - 
SAMPLE CONTAINERS AND PRESERVATION 

! 

1 .  PURPOSE 

T o  provide guidance in  the  selection of suitable containers fo r  samples, container  
cleaning, required sample volumes, sample collection, holding times, a n d  the 
recommended preservation techniques fo r  water,  wastes, sediments,  sludges a n d  soil 
samples. 

2. GENERAL DISCUSSION 

T h e  Remedial  Investigation Plan (RIP) provides information about  the  scope a n d  
details  of a given operation a n d  establishes the number,  types, a n d  analyses of f ic ld  
samples (including f ie ld  analyses). Refer  to the RIP f o r  t he  procedures and  
equipment  to be used in  collecting samples. Collection a n d  measurement of samples 
a n d  the documentation of da t a  will be performed as described in the associated 
procedures. 

In  choosing a sample container ,  the ideal material  should be nonreact ive with the 
sample and  the par t icular  analytical  parameter  to be tested. Glass o r  Tef lon  
containers  must be used wi th  samples analyzed fo r  organic compounds to prevent  the 
introduct ion of extraneous organic  compounds. such as those tha t  might be leached 
f rom plastic containers. The  rigid pl3stic screw caps f o r  the  bottles must be Tct'ion 
l ined to prevent contamination. 

Once  a sample has been collected, steps must be taken to  preserve the  sample's 
chemical  and  physical integri ty  during transport  and  storage before  analysis  is 
conducted. The  type of sample preservation required will vary  according to the 
sample type and  the parameter  to  be measured. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, 3 review of the SOPs 1.1-1.10 is necessary. These SOPs 
conta in  information on the performance of f ie ld  activities. They  should be consulted 
f o r  specific information on equipment and  supplies; sample collection, preservation. 
packaging, and shipping; and  documentation requirements. Procedures directl!. 
associated with this SOP a re  listed below. 

SOP No. SOP Tit le  

1.3 Sample Control and  Documentation 

1.5 Guide  to the Handling, Packaging, and  Shipping ot' 
Samples 

1.6 . General  Equipment Decontamination 

2.8 sampling for  Volatile Organics 
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3.2. Preparation 

3.2.1. Office 
i . .  

A. 

B. 

C. 

D. 

E. 

F. 

Review the RIP and SOPs listed in Section 3.1. 

Coordinate schedules/actions with the installation s t a f f .  

Obtain appropriate  permission fo r  property access. 

Assemble the equipment  a n d  supplies listed in Appendix 5.1. Ensure the  
proper operation of all  sampling equipment .  

Notify the analyt ical  laboratory of sample types, the  number of samples, a n d  
the approximate a r r iva l  date.  

Contact the carr ier  tha t  will  t ransport  samples to obta in  informat ion  on 
regulations and  specifications. 

3.2.2. Documentation 

A. Obtain a logbook f rom the Q A  off icer .  

B. Record results of the equipment  check in the logbook. 

C. Obtain 3 suff ic ient  number of the  appropriate  ER Program da ta  collection 
forms (see INDEX TO SOPs). 

D. Consult the ER Program da ta  adminis t ra tor  f o r  a current  list of in format ion  
used in  the completion of da t a  forms. 

3.2.3. SamDle Container PreDaration 

Sample containers will vary according to the matr ix  3nd n3ture of t h e  sample to be 
collected. Wide-mouth containers a r e  generally used fo r  soils and  wastes; narrow- 
mouth containers a re  used fo r  water. Calculations should be made to determine the 
number and  type of containers required fo r  the sampling e f for t .  

Procurement of containers should be init iated as e 3 r l y  as possible to avoid 
unavai labi l i ty  and  shipping delays and  to satisfy cleaning requirements.  Obtain the 
required number of sample bottles included in the RIP of 3 type consistent with 
recommendations in EPA-600/4-79-020 ( E P A  1979). Sample containers can usually be 
obtained directly f rom the laboratory performing the analyses. 

A. Container Type 

1. Ident i fy  the  containers required for  analysis by matr ix  as shown in 
Appendixes 5.2 through 5.7 ( for  example,  amber glass, narrow-mouth 
bottles fo r  PCB analysis of water samples). 

2. Calculate the number of each type of container required by including 
duplicates and  blanks wi th  the number ,of investigativc samples specif ied 
in the RIP. 
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. .  
I 

B. Conta iner  Cleaning 
i' 

Conta iners  preclezned.'to EPA 'specif icat ions may be obta ined  from suppl ie rs  
a t  addi t iona l  cost. I f  obtained as  is, fol low procedures  out l ined  below t o  wash  
conta iners  a n d  caps. :'The. person w'ashing containers  must wear  gloves. 

1 .  Inorganic  a n d  general  parameters  

a. Wash containers ,  septa or  l iners,  a n d  closures in hot tap  water  w i t h  
laboratory-grade,  nonphosphate  detergent .  

Rinse three times with tap  water .  

Rinse three times wi th  ASTM T y p e  1 deionized water.  

Oven d r y  containers,  septa or  liners, a n d  closures. 

Remove containers ,  septa or  l iners,  a n d  closures f r o m  oven. 

b. 

c. 

d. 

e. 

f .  Place l iners in closures (Tef lon  s ide d o w n )  a n d  place on containers .  
Containers  should not be removed f r o m  the  preparat ion room unt i l  
sealed. 

2. T r a c e  metals 

For cer ta in  parameters ,  a special  c leaning procedure is needed to  avoid  
adsorpt ion o r  contaminat ion result ing f r o m  interact ion with conta iner  
walls. These procedures a r e  out l ined b e l o u .  

a. Wash containers,  closures, a n d  Tef lon  l iners  in hot tap  water  wi th  
laboratory-grade,  nonphosphate  detergent .  

Rinse three  times with tap  water.  b. 

c. Rinse one  t ime with 1:l n i t r ic  acid.  

d. 

e. 

f .  Place l iners in closures a n d  place closures on containers.  Cont3iners  

Rinse three times with ASTM T y p e  1 deionized water .  

Air  d r y  in a contaminant-free environment .  

should not be removed f rom the  prepara t ion  room unt i l  sealed. 

3. Organics  

a. Wash containers,  closurcs, a n d  Tef lon  l iners in hot tap  water  wi th  
laboratory-grade,  nonphosphate  detergen t. 

Rinse three t imes with tap water.  b. 

c. Rinse one t ime with 1:l n i t r ic  acid.  

d. Rinse three times with ASTM T y p e  I deionized w a t ? r .  

e. Rinse one t ime with pesticide-grade mcthylene chloride.  
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f .  Oven dry.  

g. 

h. 

r 

Remove containers,  closures; a n d  Teflon l iners f rom oven. 

Place Teflon l iners in closures and  plkce closures on container .  
not remove containers  f rom preparat ion area until  sealed. 

, 
Do 

4. Sterilization 

a. For  microbiological analyses, sterilize the container  and  its 
stopper/cap by autoclaving a t  12loC for  15 min o r  by d r y  heat a t  
18OOC fo r  2 hrs. Heat-sensitive plastic bottles may be steri l ized wi th  
ethylene oxide a t  low temperatures.  

b. The sample bottles can  be wrapped wi th  a luminum fo i l  before  
sterilization. Remove the  protective wrapping a f t e r  the sample is 
taken to  faci l i ta te  cleaning the bottle before shipment  to the  
analytical  laboratory.  

c. An acceptable a l ternat ive f o r  emergency or f ie ld  use is the  
steri l ization of containers  by boiling in water fo r  15 min. 

3.2.4. S a m ~ l e  Volume 

The  volume of sample collected should be suff ic ient  to per form all  the 
required analyses plus a n  addi t ional  amount  to provide fo r  any  qual i ty  
control needs. spli t  samples, o r  repeat examination. The  volumes listed i n  
Appendixes 5 . 2  through 5.7 s r e  intended as genersl  guide!ines. The 
laboratory receiving the sample should be consulted fo r  specific L.olume 
requirements, and  these should be specified in  the RIP. 

NOTE: A suff ic ient  number of containers  must be avai lable  to ship the  
proper sample volume. For example, Department  of Transportat ion (DOT) 
and International Air Transport  Association (1AT.A) regulations l imit  the size 
of a sample container  to 16 oz if the contents may include hazardous 
materials. In this case, two 500-ml or  fou r  250-ml containers  would be 
required to ship a one-li ter f luid sample. See SOP 1.5. Guide to the Handl ing,  
Packaging, and  Shipping of samples for  addi t ional  information.  

3 .2 .5 .  S a m ~ l e  Preservation 

Sample containers may ar r ive  a t  the site with the proper type and  amount  of 
preservatives in them. I f  onsite preservation of the samples is necessary, the 
proper reagents should be provided fo r  the field crew in a n  easily usable 
form that  can be added  a t  the time of sampling. Preservation required fo r  
the  specific analyses requested may be determined by using Appendixes 5.2 
through 5.7. Materials commonly needed f o r  sample preservation a re  listed 
below. 

1. Small bottles of pelletized NaOH 

2. Ascorbic acid crystals 

3. Lead acetate paper  and  pH paper 
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4. Calibrated sampling scoops 

5 .  

6. 

. .  i- 
I .  .. , ' Reagent-grade acids  (HNO',,' HCI, and'H2S04) in Safe-Kote bottles 

Calibrated disp'enser bottles (0.5 to 2 ml) for  acids. rr; 

3.2.6. Field 

The  appropriate  number and  type of precleaned containers ,  along wi th  
preservatives, equipment ,  and  packaging containers, should be stored in a 
faci l i ty  that  can  be locked or guarded. The  storage faci l i ty  should be located 
near  the si te a n d  decontaminat ion staging area,  but should also be accessible 
to f re ight  t rucks  tha t  will be delivering new container  shipments  a n d  
transporting samples to the laboratory.  

3.3. Operation 

A. Soils/Wastes Sample Collection 

NOTE: All individuals  in the sampling 3rea must wear gloves appropriate  to 
their  tasks. Only the persons collecting samples and  f i l l ing sample containers  
must discard their  gloves between sampling locations. 

1. While wearing protective gloves, f i l i  the  bottle with the  sample. Wet soils 
should have enough headspace to allow for  expansion. 

2. Take extreme care  to avoid contamination of  the bottles o r  caps. Remove 
the c3p just before f i l l i n g  and  replace i t  as soon as possible a f t e r  f i l l i n g .  
Avoid any  personal contact with the inside of the bottle or  cap. 

3. Clean the exter ior  of the bottle with a wipe moistened wi th  deionized 
water. When appropriate ,  implement SOP 1.6, General  Equipment  
Decontamination. Attach a completed sample label (according to SOP 1.3, 
Sample Control a n d  Documentation) and cover with clear tape. The  tape 
should extend a t  least 1/4 inch beyond the edges of the  label. 

4. Preservation of soil samples is usually accomplished by protecting the 
sample f rom U V  light b y  using an  amber bottle and  keeping the samplc 
cool. 

5. If  required,  place the  container i n  a cooler. Maintain the samples 3t 3 

cool temperature  wi th  frozen packaged ice ( for  example,  Blue Ice) o r  ice 
cubes sealed in two plastic bags. Avoid freezing the sample by packing 
as to prevent contact  between the coolant and the sample container.  

6. If samples a r e  not delivered to the laboratory on a da i ly  basis, check ice 
chests and  insulated boxes every 21 hrs and replace thawed ice o r  Blue 
Ice packs as needed. 

7.  Avoid exposing the  sample to extreme hot or  cold temperatures and  
intense sunlight,  even if no specific preservation is .recommended. 

8. EPA guidance recommends tha t  a 4OC temperaturc .bc maintained i n  the 
sample container  before  and dur ing  shipment. The  temperature  in the 
packed container  should be confirmed to'  be J°C before the samples 3re  
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I shipped. - A  temperature  reading f rom the middle of the package near the 

i .  

f-7 

containers is sat isfactory for  this purpose. 

T h e  temperature  should bel checked again a t  the  analyt ical  laboratory.  
Record both temperatures in the special instructions section of the  
Custody Transfer  Record/Lab Work Request f o r m  (see SOP 1.3.. Sample 
Control and Documentation).  I f  a continuous temperature  record can  be 
obtained dur ing  the shipment period, record the maximum temperature  in 
the container on the custody t ransfer  form.  

. .  

I B. Water Sample Collection 

NOTE: All individuals  in the  sampling a rea  must wear gloves appropriate  to 
their  tasks. Only the persons collecting samples and  f i l l ing sample containers  
must discard their  gloves between sampling tasks. 

1. Before collecting samples for  organics a n d  CN, use the  Hach Test K i t  f o r  
residual chlorine and  sulfides. If present, preserve samples according to  
instructions in  Appendix 5.2, Recommendation fo r  Sampling a n d  
Preservation of Water Samples According to Measurement ( for  example,  
N a 2 S 2 0 3  to organic  samples). 

I 2. Collect samples directly i n  the appropriate  container.  

I 3. Do not f i l ter  unless specified in the Sampling Plan. 

I 4. Do not rinse the container 

5 .  Slowly f i l l  each cont3iner almost f u l l .  except VOXs (see SOP 2.8. 
Sampling f o r  Volatile Organics). 

I 6 .  Add any prescribed preservative. 

~ 7.  Cap the container,  shake, and reopen i t .  

8. I f  using acid or base preservative, check the pH adjustment  with pH 
paper. 

9. I f  necessary, a d d  more preservative. 

IO. Complete steps 3 and  5-8 f rom Section 3.3.A. 

1 1 .  If an  error was made i n  collection, discard the ent i re  bottle and  s ta r t  
with a new one. 

C. Holding Time 

In general, analyze samples as soon as possible a f te r  collection. Some parame- 
ters a r e  required to be analyzed i n  the f ie ld  (See Appendix 5.2). Allowable 
holding times a re  listed as guidelines. They  represent the  maximum times 
tha t  samples a re  considered valid. There a re  instructions i n  the RIP  for  
del iver ing the samples to the laboratory as soon as possible. (See SOP 1.5, 
Guide  to the Handling, Packaging, and  Shipping of Samples). 
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I , :  

3.4. Postoperation 

I . .  

.-- 

. .  

. .  
A. Store unused, clean s imple  bottles in  a c lean .envi ronment  for  later use. 

B. Clean acid dispensers and  store them d ry  for  the next f ie ld  operat ion.  

C. Ensure that  all equipment  is accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment Decontamination),  a n d  ready fo r  shipment.  

Restore the si te to presampling conditions as specified in the RIP. D. 

E. Make sure  all  wells a r e  labeled, sampling locations a r e  properly staked, a n d  
the location ID  is readi ly  visible on the  guard  pipe or  location stake. 

F. Prepare samples for  t ransport  according to SOP 1.3, Sample Control a n d  
Documentation; SOP 1.4, Sample Containers  a n d  Preservation; a n d  SOP 1.5, 
Guide to Handling, Packaging, and  Shipping of Samples. 

3.4.2. Docurnentation 

A. Record any  cleanup procedures a n d  a n y  uncompleted work ( l ike si te 
restoration or  uncompleted sampling) in  the  logbook. 

B. Complete logbook entries,  verify the accuracy of entries,  and  s ign/ ini t ia l  all 
pages. 

C. Review dz ta  collection forms f o r  completeness. 

3.4.3. Office 

A. Deliver original forms a n d  logbooks to the si te manager f o r  technical review. 
He/she will review, sign forms, and  t ransmit  to the document  control of f icer  
(copies to the files) fo r  eventual  delivery to  the Department  of Energy. 

B. Inventory equipment  and  supplies. Repai r  o r  replace all broken or dsmaged 
equipment.  Replace expendable items. Return  equipment  to the equipment  
manager and  report  incidents of malfunct ion o r  damage. 

C. Contact the analyt ical  laboratory to ensure that  samples arr ived safely a n d  
instructions for  sample analyses a re  clearly understood. 

4. SOURCES 

Korte,  Nic, and  Peter Kearl .  1985. "Procedures f o r  the Collection and Preservation 
of Groundwater  a n d  Surface Water Samples and  for  the Installation of 
Monitoring Wells: Second Edition." U.S. Department  of Energy repcrt  GJ /TMC-  
08. Technical Measurements Center, Grand  Junct ion Project Off ice ,  Grand  
Junction, Colorado. 

EPA. 1982. "Handbook fo r  Sampling and  Sample Preservati,.>n of \t\.'ater and  
Wastewater ." US. E n v i r o n me n t 3 1 Protection A g e n c y re po r I E P .A -600 / 4 - 8 2 -0 2 9.  
Washington, D.C.:-US. Government Pr int ing Off  ice. 
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EPA. 1983. "Methods f o r  Chemical  Analysis of Water a n d  Wastes." U.S. Environmenta l  
I :  Protection Agency report  EPA-60044-79-020. Washington, D.C.: U.S. 
2 .  Government  Pr in t ing  O f f  ice. 

EPA. 1983. "Manual of G r o u n d w a t e r  Qual i ty  Sampling Procedures." U.S. 
Environmental  Protection Agency report  EPA/600/2-8 1 - 1  60. Washington, D.C.: 
U.S. Government  Pr in t ing  Off ice .  

. .  

1 ! 
1 -  

EPA. 1984. "Test Methods f o r  Evaluat ion of Solid Waste." 2d ed. U.S. Environmenta l  
Protection Agency report  EPA-SW-846. Washington, D.C.: U.S. Government  
Pr int ing Off ice .  

EPA. 1985. "Practical  G u i d e  f o r  Groundwater  Sampling." U.S. Environmenta l  
Protection Agency report  EPA/600/2-85/104. Washington, D.C.: U.S. 
Government  Pr int ing O f f  ice. 

EPA. 1986. "RCRA G r o u n d w a t e r  Monitoring Technical Enforcement  Guidance  
D ocu men t . I '  W .S . E n v i r o n me n t a 1 P r o t e c t i o n A g e n c y d o c u me n t 0 S WE R - 9 9 5 0.1 . 
Washington, D.C.: U.S. Government  Pr int ing Off ice .  

5. APPENDIXES 

5.1. Equipment and  Suppl ies  Check l i s t  

5.2. Recommendation for  Sampl ing  a n d  Preservation of Water Samples  
According t o  hleasurement 

5.3.  Sampl ing  and Preservation Procedures f o r  R C R A  Groundwater Detecrion 
Xlon i to  r i  n g 

5.4. Analysis Plan for So i l /Sed iment  Samples  

5.5. Sample  Containers for  Waste 

5.6. Containers for Aqueous Waste Samples  

5.7. Analysis Plan for Soi l /Sediment /Waste  Samples  
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A P P E N D I X  5.1 

E Q U I P M E N T  A’ND S U P P L I E S  CHECKLIST 
. .  

N a r r o w - m o u t h  a m b e r  glass bottles w i t h  T e f l o n - l i n e d  c a p s  
(0.5, 1, a n d  2 l i t e rs )  

A m b e r  glass vials w i t h  T e f l o n  sep ta  (40-ml) 

Blue  Ice o r  e q u i v a l e n t  

250-ml s t e r i l e  bott le 

C a r d b o a r d  boxes  

Insu la t ed  coolers  

Ba l lpo in t  p e n  (pe rmanen t  b l ack  i n k )  

Fe l t - t i p  m a r k e r  pen  ( p e r m a n e n t  b l ack  i n k )  

H e a v y - d u t y  poly bags a n d  t ies 

S t r a p p i n g  t a p e  

\v ide-mouth  polye thylene  bottles (0.3. I ,  3 n d  2 l i t e rs )  

P l a s t i c  t r a s h c a n  l i ne r s  

1-11 pH i n d i c a t o r  pape r  

C a n v a s  bags  

H a c h  f i e l d  tes t  k i t  f o r  s u l f i d e s  

H a c h  f i e l d  test  k i t  f o r  c h l o r i n e  

Pa ra f  i lm 

Ascorb ic  a c i d  c rys ta l s  

Disposable  surg ica l  gloves ( la tex ,  PVC,  o t h e r  s u i t a b l e  plastic,  
o r  r u b b e r )  

N a O H  pel le t s  

Disposable  wipes  

Crys t a l l i ne  Na,S,O, 

Methano l  a n d  de ionized  w a t e r  in T e f l o n  wash  bot t les  
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A P P E N D I X  5.1, Concluded 

EQUIPMENT A N D  SUPPLIES CHECKLIST 
. .  

Padding  f o r  packaging of samples 

Concentrated HNO,, H,SO,, a n d  HCl 

New or  cleaned polyethylene nar row-mouth  bottles 
(1.0 l i ter ,  500 ml, 125 mi, a n d  60 ml) 
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APPENDIX 5.2 
! *. r 

RECOMMENDATION FQR SAMPLING AND PRESERVATION OF WATER 
SAMPLES ACCORDING TO ANALYSIS(’) ,- 1 ! 

Measurement 

Physical Properties 

Color 

Conductance 

Hardness 

Odor 

PH 

Residue 
Filterable 

Nonfilterable 

Total 

Volatile 

Settleable Mat te r  

Temperature 

Turbidity 

Stetals - 
D iaaolved 

Suspended 

Total 

+6 C hromium 

. .  
Volume 

Requirement 
imillileter) 

50 

100 

100 

200 

25 

100 

100 

100 

100 

1000 

1000 

100 

200 

200 

100 

200 

Ice 

Ice 

H N 0 3  to pH<2 

Ice 

None Required 

Ice 

Ice 

Ice 

Ice 

Ice 

None Required 

Ice 

Filter onsite 
HNOQ to  p H c ?  

Filter onsite 

HN03 to p H c 2  

Ice 

Holding 
5 Time 

48 Hrs. 

28 Days 

6 Mos. 

24 Hrs. 

Analyze 
Immediately 

7 Days 

7 Days 

7 Days 

48 Hrs. 

Analyze 
Irnrneaiarely 

6 Mcs. 

6 M O S . ‘ ~ )  

6 Moa. 

6 Mos. 

48 Hrs. 
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APPENDIX 5.2, Cont inued 

RE~OMMENDATION FOR SAMPLING AND PRESERVATION OF WATER 
SAMPLES ACCORDING TO ANALYSIS(') 

! 

Measurement 

Dissolved Oxygen 
Probe 

Winkler 

Phosphorus 
Orthophosphate, 
Dissolved 

Hydrolyeable 

Total, 
Dissolved 

Silicia 

Sulfate 

Sulfide 

Sulfite 

Orcanics 

BOD 

COD 

. .  

Volume 
Requirement 
[millileter) 

300 

300 

50 

50 

50 

50 

50 

50 

50 

1000 

50 

Holding 
5 P reserv3tive3t4 - Time 

2 Container 

G bottle and top None Required Analyze 
Immediately 

G bottle and top Fix onsite a Hours 
and store in dark 

P.G 

Filter onsite 48 Hrs 
Ice 

Ice 28 Days 
H 2 S 0 4  to p H c 2  

Filter on site 2 4  Hrs. 
Ice 

H,SO - 4  r o D H c ?  

Ice 28 D 3 y e  

Ice 28 Days 

Ice 'I Days 
add 2 m iiter 
zinc acetate plus 
NaOH to pH >9 

Sone Required Analyze 
Immediately 

Ice 

Ice 
H2SOI to p H c 2  

48 Hrs 

28 Days 
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APPENDIX 5.2, Continued 
r 

RECOMMENDATION FOR SAMPLING A N D  PRESERVATION-OF WATER 
SAMPLES ACCORDING TO ANALYSIS(’) 

. .  
Volume 

Requirement Holding 
[millileter) Cant ainer 2 ~ r e s e r v a t i v e ” ~  - 5  Time - Lleasurement 

Mercury 
Dissolved 100 P,G Filter 28 Days 

HN03 to p H c 2  

100 P #G HNOQ to pH<2 28 Daya Total 

Inoraanics. Nonmetallics 

Acidity 

Alkalinity 

Bromide 

Chloride 

Chlorine 

Ice 

Ice 

None Required 

None Required 

None Required 

14 Days 

14 Days 

28 DJYS 

28 Days 

100 

100 

100 

50 

200 Analyze 
Irnmediarely 

Cyanides 

Fluoride 

500 

300 

100 

None Required 

Ice 

Ice 

28 Days 

28 Days 

Iodide 

Nitrogen 

Ammonia 

24 H n .  

Ice 28 Days 
H 2 S 0 4  to p H c ?  

400 

Kjeldahl, Total  500 Ice 28 Days 
H 2 S 0 4  to pHcZ 

Nitrate Plus Nitrite 100 Ice 28 Days 
H 2 S 0 4  to  p H c 2  

9 Nitrate 

Nitrite 

100 

50 

Ice 48 Hrs. 

Ice 48 ~ m .  

Rocky Flats Plant ER Program SOPS 
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APPENDIX 5.2, Continued 
i 

RECOMMENDATION FOR S ~ M P L I N G '  AND PRESERVATION OF WATER ! .:' 
,. ~. SAMPLES..A'CCORDING, TO A N A L Y S I S ( ~ )  

. .  
Volume 

Requirement Holding 
5 Xieasurernent Jmillileter) Container ~ r e s e r v a t  ive'" Time 2 

Organic Carbon 25  Ice 28 Days 
H 2 S 0 4  or HCI to  pH<2 

Phenolics 500 G only Ice 28 Daya 
H 2 S 0 4  to pH<2 

Cyanide 1000 P ,G Ice 14 Daya 
40% NaOH to pH>12, 
0.6 g Ascorbic Acid 

Coliform, Fecal and 250 P,G Ice 
Total  Sterile 

Oil and Grease 1000 c 

Organic Carbon 25  P,G 

Phenols 1000 

Total Organic Halogen 40 

and Purgeable aromatics 

Purgeable aromatics 40 vial 

Acrolein and 
acrylonitrile 

Phenols 

1000 

1000 

6 Hra 

Ice 28 Days 
H2S04 to  pH<2 

Ice 28 Days 
H,S04 to pH<2 

G ,  Teflon-lined Ice 

Cap 

i Days u n t i l  
exrraction; 
40 Days after 
extraction 

G ,  Teflon-lined Ice 14 Days 
vial aeptum 0.008% Na2S203 6 

GI Teflon-lined Ice 14 Days 
septum 0.008% NJ2S2036  

G ,  Teflon- Ice 14 Days  
lined septum 0.008% Na2S203 6 

Teflon- Ice i days until 
lined cap 0.008% Na2S2036 extraction; 40 

daya after 
extraction 

Rocky Flat8 Plant  ER Program SOPS 
Revision 3 January 1989 
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APPENDIX 5.1, Continued 
i 

RECOMMENDATION FQR SAMPLING AND PRESERVATION OF WATER 
SAMPLES .ACCORDING TO ANALYSIS(') ._ . 

Volume 
Requirement 
{rnillileter] Container- 

3 
Holding 
- Time3 hi e as u r em en t 

Benrindines 1000 GI Teflon- 
lined cap  

Ice 
6 0.008% Na2S203 

7 Days until 
extraction; 40 
days after 
extraction 

Phthalate  esters 1000 G ,  Teflon- 
lined cap 

Ice 
6 0.008% Na2S203 

7 Days until 
extraction; 40 
days after 
extraction 

Nitrosamines 1000 G ,  Teflon- 
lined cap 

Ice 
store in dark 
0.008% Na2S2O3 
extracrion 

6 

7 Days until 
extraction; 40 
days after 

Nitroaromatics and 1000 
isophorone 

G ,  Teflon- 
lined cap 

Ice 7 day8 until 
extraction; 40 
days after 
extraciion 

Polynuclear aromatic 1000 
hydrocarbons 

G ,  Teflon- 
lined cap 

Ice 7 days until 
extraction; 40 
days after 
extraction 

Haloethera 1000 G ,  Teflon- 
lined cap 

Ice 7 days until 
extraction; 40 
days after 
extraction 

Chlorinated 1000 Teflon- 
lined cap 

Ice 7 days until 
extraction; 40 
days after 
extract ion 

TCDD 1000 G ,  Teflon- 
lined cap 

Ice 7 days until 
extraction; 40 
days after 
extracricn 

Rocky Flats Plant ER Program SOPS 
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A P P E X D I X  5.2, Cont inued  

RECOMMENDATION FOR SAMPLING AND PRESERVATION O F  WATER 
r ,. 

SAMPLES ACCORDING TO A N A L Y S I S ( ~ )  

hleasurement 

Pesticides Tests 

Pesticides 

Radiological Tests 

Alpha, beta and 
radium 

Volume 
Requirement 
[millileterl Container 2 ~ r e s e r v a t i v e ~ "  

1000 G ,  Teflon- Ice 
lined cap 

1000 

Tri t ium 25 

Isotopic Uranium 500 

Sr-90 1000 

H N 0 3  to pH<2 

Holding 
TimeJ 

7 days until 
extraction; 40 
daya after 
extract ion 

6 mos. 

None No limit 

H N 0 3  to pH<? 6 mos. 

H N 0 3  to pH<? 6 mos. 

'More specific instruc:isns for preservation ana  sampling are found with each procedure described in this manual. ..\ 
general discussion about sampling water  and industrial waatewater may be found as ASTM, P a r t  31, p.  72-82 (1976) 
Method D-3370. 

2Plastic (P) or Glass (GI. For metals, polyethylene with a polypropylene cap (no liner) is preferred. 

'Sample preservation should be performed immediately upon sample collection. For composite samples, each aliquot 
should be preserved a t  the  time of collection. When use of an automated sample makes it impossible to  preserve each 
aliquot, then samples may be preserved by keeping cool a t  4OC until compositing and sample splitting is completed. 

4When any sample is to be shipped by common carrier or sent through the United States  mails. it must comply with 
the Department of Transportation Haeardous Materials Regulstions (49 CFR Par t  172). The peraon offering material 
for transportation is responsible for ensuring compliance. For the preservation requirements of Table 1, the Office of 
Hazardous Materials, Materials Transportation Bureau, Department of Transpor:ation hJs  determined that  the 
Hazardous Materials Regulations d o  not  apply to the following material: Hydrochloric acid (HCL) in water solutions 
at concentrations of 0.080% by weight or  less, pH about 12.30 or less. 

5Samples should be analyzed as soon as possible after collection. The times listed are the  maximum times tha t  sam- 
ples may be heid before analysis and still considered valid. Samples may be held for longer periods only if the 
permittee, o r  monicoring laboratory, has  d a t a  on file to  show that  the specific types of samples under study are stable 
for the longer time and has received a variance from the regional administrator. Some samples may not be stable for a 
shorter time, if knowledge exists to show it is necessary to maintain sample stability. 

'Should only be used in the presence of residual chlorine. 

Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate 7 

paper before the pH adjustment in order to determine if sulfide is present. If sulfide is present, i t  can be removed by 

Rocky Flats Plant E R  Program SOPS 
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APPENDIX 5.2,  Concluded 

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF WATER 
SAMPLES ACCORDING TO ANALYSIS(') 

the addition of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH 
is added to pH 12. 

*Samples should be filtered immediately onsite before adding preservative for dissolved metals. 

'For samples from nonchlorinated drinking water supplies, concentrated H SO should be added to lower sample pH 
to less than  2 .  The sample ahould be analyzed within 14 days. 

2 1  

Rocky Flats Plant  ER Program SOPS 
Revision 3 January 1989 
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APPENDIX 5.3 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
,DETECTION MONITORINGa 

Recommended 
b Pxarne t  er Container 

Minimum Volume Maximum 

Holdine Time Reauired for Analvsis Preservative 

Indicators of Groundwater Contamination' 

PH T J , G  Field determined None 25 m liter 

Specific 
conductance T ,P ,G Field determine None 100 m liter 

4 x 15 m liter TOC G ,  amber, T-lined Ice 28 daya 
HCI to pH<2 cape 

4 x 15 m liter TOX G ,  amber, T-lined Ice, add 1 days 
septa or caps 1.1M sodium 

sulfite 

Groundwater Quality Characteristics 

Chloride T .  P, G Ice 28 days 50 rn !iter 

200 m liter Iron T, p 
Manganese 

. Sodium 

Field acidified 6 months 
to  pH < 2  with H N 0 3  

Phenols G Ice/H2S04 to  pH e2 28 days 5 0 0  rn liter 

50 m liter Ice 28 days 

EPA Interim Drinkine Water Characteristics 

Arsenic T, P 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

1000 rn liter 

1000 rn liter 

Total Metals 6 months 
Field acidified to 
pH <2 with HN03 

Dissolved Metals 
1. Field filtration 

(0.46 micron) 

with HN03 

6 months 

2. Acidify to pH <2 

Rocky Flats Plant E R  Program SOPS 
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APPENDIX 5.3, Cont inued 

SAMPLING AND PRESERVATION PROCEDURES F ~ R  RCRA GROUNDWATER 

! 
DETECT ION MONITO R INGa . .  

Recommended 
b Parameter Container 

Fluoride T ,  P 

Nitrate/ T ,  P ,  C 
Nitrite 

Endrin T, G 
Lindane 
Methoxychlor 
Toxaphene 
2,4 D 
2,4,5 T P  Silvex 

Radium p, c 
Crosa Alpha 
Croas Beta 

Coliform PP, G (aterilized) 
bacterin 

Cyanide P, G 

Oil and G only 
Grease 

Semivolatile, T,  C 
nonvolatile 
organics 
Volariles C, T-lined 

Maximum Minimum Volume 
Preservative Holdina Time Reauired for Analysis 

Ice 20 days 300 rn liter 

Ice/HZS04 to pH <2  14 days 1000 rn liter 

Ice 7 daye 2000 rn liter 

Field acidified to 6 months 
pH <2 with H N 0 3  

Ice 6 hours 

1 gallon 

2 0 0  m liter 

Other  Groundwater Characteristics of Interest 

5 0 0  rn liter 9 Ice, NaOH to  14 days 

pH >12. 0.6 g 

ascorbic acid I 

Ice H 2 S 0 4  to  28 days 100 rn liter 
pH c 2  

Ice 1 4  days 60 m liter 

Ice 14 days 60 m liter 

aReferences: 
Test Methods for Evaluation Solid Waste - Physical/Chernicsl Methods, SW-846 (2nd edition, 1222). 
Methods for Chemical Analysis of Water  and Wastes, EPA-600/4-79-020. 
Standard Methods for the  Examination of Water and Wutewater ,  16th edition (1985). 
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APPENDIX 5.3,  Concluded 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
I 

! 
D ETE CTQO N MO N IT 0 RING a 

bContainer Types. 
P = Plastic (polyethylene) 
G = Glass 
T = Fluorocarbon resins ( P T F E ,  Teflon, F E P  and PFA) 
P P  = Polypropylene 

'Baned on  the requirements for detection monitoring ( 265.93), the owner/operator must collect a sufficient volume of 
groundwater to  allow for the  analysis of four separate replicates. 

dShipping containers (cooling chest with ice o r  ice pack) should be certified as  to  the 4OC temperature a t  the time of 
sample placement into these containers. Preservation of samples requires tha t  the temperature of collected samples be 
adjusted to 4OC and maintained at  4OC upon placement of sample and during shipment. Field personnel will check 
the temperature in the  container at the  time of shipping and ice the samples to  maintain a cool temperature during 
shipment. Maximum-minimum thermometers can be placed into the shipping chest to  record temperature history. 
Chain-of-custody forma will include the temperature in the  container a t  the time of shipment and delivery at the 
laboratory in addition to in-transit (maximum) temperature, if available. 

eDo not allow any headspace in the container. 

'Use ascorbic acid only in the presence of oxidizing agents. 

gMaximum holding time is 2 1  hours when sulfide is present. Optionally, all samples may be tested with lead acetate 
paper before the pH adjustmen: in order to determine if sulfide is present. I f  aulfidz is preaent, it  can be removed by 
addition of cadmium nitrate powder until a negative spot teat is obtained. The sample is filtered and then N a O H  is 
added to  pH 1 2 .  

Rocky Flats Plant ER Program SOPS 
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APPENDIX 5.4 

ANALYSIS PLAN FOR- SOIL/SEDIMENT SAMPLES 
, 

i 

! 

Sample Sample Holding 
Analvte Method Container Volume (5) Preservations Time !days) 

Volatile Organics Ref. 2 40-ml vial ( 2 )  5 Ice 14 
w/Teflon-lined 
silicon rubber 
septum 

B aae/Neutral/Acid 
Extractable  Organics 

Organochlorine 
Pesticide/PCB 

1 HSL Inorganic 

Non-HSL Metals 

Reactivity 

Chloride 

Sulfate 

Nitrate  

Cyanide 

Hexavalent Chromium 

Ref. 3 

Ref. 4 

Ref. 5 

S W -846 

Ref. 6 

EP.4 300.03 

EP.4 300.03 

EPA 300.O3 

Ref. 1 

S.M. 312b4 

Amber G ,  1 L 10-30 

Amber G ,  1 L 10-30 

P, G ,  1 L 200 

P, G ,  1 L 200 

Amber G --- 

G. 1 L 20 

G. 1 L 20 

G, 1 L 20 

G, 1 L 200 

G, 1 L 100 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

7/402 

7/402 

180 

180 

N/A 

N!A 

S / X  

N/A 

14 

1 

'Includes cesium, molybdenum, and s t ront ium, which are non-HSL metals, but  are analyEed using the same methods. 

'Extract within 7 days; analysis within 40 days of extraction. 

3Soil/sediments will be leached with Laboratory Reagent Water (20 g soil to 50 ml water) and water extract anaiyzea 
using procedure in "Methods for Chemical Analyais of Water and Wastes," 1383; EPA 600/4-73-020. 

Soil/sediment will be leached with Laboratory Reagent Water (5  g soil and 100 ml of water) by shaking for 2 hours, 
and the water extract filtered and subsequently analyzed. This is in accordance with method 312B in Standard 
Methods for Examination of Water and Wastewater, 16th Edition. 

4 .  

'The RIP Sampling Plana will define the actual suite of parameters to  be analyzed for specific samples 
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APPENDIX 5.4, Concluded 

r ! 3 .  I - ANALYSIS P L A N  FOR S O ~ I S E D I M E N T  SAMPLES 
, 

/- i Method References 

Ref .  1. Method 9010 - "Test Methods for  Evaluating Solid Wastes," Off ice  of Solid 
Waste a n d  Emergency Response, Washington, DC 20460, Revised September 1986. 

Re f .  2. 
Waste and  Emergency Response, Washington, DC 20460, Revised September 1986. 

!Method 8240 - "Test Methods for  Evaluat ing Solid Wastes," Off ice  of Solid 

Ref .  3. 
Waste a n d  Emergency Response, Washington DC 20460, Revised September 1986. 

Method 8270 - "Test Methods fo r  Evaluat ing Solid Wastes," Off ice  of Solid 

Ref .  4. 
Waste a n d  Emergency Response, Washington, DC 20460, Revised September 1986. 

Method 8080 - "Test Methods fo r  Evaluat ing Solid Wastes," Of f i ce  of Solid 

Ref .  5 .  Method 6010 or 7000 Series Methods - "Test Methods f o r  Evaluat ing Solid 
Wastes," Off  ice of Solid Waste and  Emergency Response, Washington, DC 20460, 
Revised September 1986. 

Ref .  6. Method 9010, 9030 - "Test Methods for  Evalua t ing  Solid Wastes," Of f i ce  of 
Solid Waste a n d  Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref .  7 .  
Waste and  Emergency Response, Washington, DC 20460, Revised September 1986. 

Method 1310 - "Test Methods for  Evaluating Solid Wastes," Off ice  of Solid 
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APPENDIX 5.5  
i . .  
.. 

i 
SAMPLE CONTAINERS FOR WASTE 

!- ! 
. .  

Recommended 
Container Waste Tvpe Closure Analvsis 

Photosensitive 
waates 
1000 or 
2000 rn liter 

Amber HDPE or 
amber glass 
caps with Teflon 
l inen for glass 
bottles 

L P E  caps for HDPE 
bottles; Bakelite 

Waste character- 
iration per 
40 CFR-Par t  261 

Bakelite caps with 
Teflon'liner 

Waste character- 
iration per 
40 CFR-Par t  261 

Pesticide 
hydrocarbon 
chlorinated 
hydrocarbons 
petroleum 
distillates 

Wide-rnout h 
borosilicate 
glans bottles 
1000 or 2000 rn liter 

Oil wastes HDPE bottles 
wide mouth 
1000 or 2000 m liter 

LPE caps Waste character- 
ization per 
40 CFR-Par t  261 

Strong aikali or  

hydrofluoric 
acid 

HDPE bottles. LPE c3pa 

wide mouth 
'Vvssce c h x a c r e r -  

ization per 
40 CFR-Part  261 loo0 m liter 

Aqueoua wastes-- 
characteriza- 
tion of organics 

Borosilicate 
glass bottles 
1000 or 2000 m liter 

Cape with Teflon 
liner 

Waste character- 
iration per 
4 0  CFR-Part ?€l 

Solids (sludge, 
soils, and granular) 

&os, wide-mouth 
glass bottle 

Waste character- . Bakelite caps with 
Teflon liners ieation per 

40 CFR-Part 261 
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APPENDIX 5.6 

CONTAINERS FOR AQUEOUS WASTE SAMPLES 
i' 

! 
Sample 
Volume Preservation 7 

Sample 
Container 

Holding 
Tirne(davs1 Analvte 

HSL Volatile vial ( 2 )  40 m liter Ice 

HSL Base/NeutraI/Acid' Amber G, 1 L  Ice 

1 4  

7/40' 

7/40 

180 

HSL Pesticide/PCB Amber G I  1 L  Ice 

HSL Inorganic 1 L  pH<2,w/HN03 9 P ,G,  
2 

9 Non-HSL Metals P,G,  1 L  pHc2,w/HN03 

Cyanide P,G,  0.5L pH>ll ,w/NaOH 

pH3 P,G N/A None 

180 

14 

Field Meas. 

Sp. Conductivity P,G N / A  None 

P ,G N I A  None 3 Temperature 

Field Meas. 

Field Meas. 

Diss. Oxygen G N/A None Field .Meas. 

TD S P,G 0.1 L Ice 7 

TSS P,G 0.1 L Ice 7 

9 Tota l  Phoephate P,G, 1L Ice, p H c 2  28 

Chloride, Sulfate P,G,  1 L  Ice ?8 

1 L  Ice 
4 Carbonate/Bicarbonate P,G,  14 

Nitrate P ,C,  1L Ice 2 

Hexavalent Chromium P,C, 1 L  Ice 2 

'The HSI Baae/Neutral/Acid fractions analytical parameters are the HSL sernivolatiles. 
*Includes Cesium, Molybdenum, and Stront ium, which are non-HSL metals, but are analyEed using the same methods. 
'Field Measurements. 
'These are reported aa carbonate and biocarbonate alkalinity. 
'Seven day to extraction; analyeis within 40 days of extraction. 
'All aamples with the  exception of those for total metals will be filtered within 4 h o u n  of sample collection and 

:All samples will be kept at 4OC after arrival a t  the laboratory. 
preservatives added to the filtrate as specified. 

T h e  R I P  Sampling Plans will define t h e  actual suite of parameters to be analyzed for specific sarno!cs. 
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APPENDIX 5.7 

ANALYSIS PLAN. FOR SOIL/SEDIMENT/WASTE SAMPLES' 
I 

Sample Sample 
Analvte Container - Mass Preservations 

HSL Volatile 40 m liter vial (2) 5 Ice 

HSL Base/Neutral/Acid' Amber G ,  1 L 10-30 Ice 

HSL PesticidelPCB Amber G ,  1 L 10-30 Ice 

P,G,  1 L 200 Ice HSL Inorganic 2 

Non-HSL Metals P ,G,  1L 2 00 Ice 

Reactivity Amber G 100 Ice 

E P  Toxicity Amber G 100 Ice 

Chloride G.  1 L4 20 Ice 

Sulfate G.  1 L' 20 Ice 

Nitrarz c ,  i L 20 Ice I 

Cyanide G,  1 L 200 Ice 

Hexavalent Chromium G ,  1 L5 200 Ice 

Holding 
Timeldavs) 

14 

7/403 

7/403 

180 

180 

N/A 

14 

1 

'The HSI Base/Neutral/Acid fractions analytical parameters are the HSL semivolatilee. 
21ncludes Cesium, Molybdenum, and Strontium, which are non-HSL metais. 
3Extract within 7 days; analysis within 40 days of extraction. 
4Soil/sediments will be leached with laboratory reagent water (20 g soil to 50 m liter water) and water extract 

Procedure reference: .Methods for Chemical Analysis of Water and Wastes, 

'Soil/sediment will be leached with laboratory reagent water (5  g soil and 100 m liter of water) by shaking for 2 hours. 
Thin is in accordance with method 312B in S t a n d x d  

analyaed using referenced procedure. 
1983; E P A  60014-79-020. 

T h e  water extract is filtered and subsequently analyzed. 
Methods for Examination of Water and Wastewater, 15th Edition. 
The  RIP Sampling Plans will define the actual suite of parametera to  be analyzed for specific samples. 
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A P P E N D I S  5.7, Concluded 

ANALYSIS PLAN FOR 'SOIL/SEDIMENT/WASTE SAMPLES 

Method References 

Ref .  1. Method 9010 - "Test Methods fo r  Evaluat ing Solid Wastes," Off ice  of Solid 
Waste and  Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref .  2. Method 8240 - "Test Methods fo r  Evaluat ing Solid Wastes," Off ice  of Solid 
Waste and  Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref .  3. Method 8270 - "Test Methods fo r  Evaluat ing Solid Wastes," Of f i ce  of Solid 
Waste a n d  Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref .  4. Method 8080 - "Test Methods fo r  Evaluat ing Solid Wastes," Off ice  of Solid 
Waste and  Emergency Response, Washington, DC 20460, Revised September 1986. 

Re f ,  5. Method 6010 o r  7000 Series Methods - "Test Methods f o r  Evaluat ing Solid 
Wastes,'' Off ice  of Solid Waste and  Emergency Response, Washington, DC 20460, 
Revised September 1986. 

Ref .  6. Method 9010 or  9030 Series LMethods - "Test Methods fo r  Evaluat ing Solid 
Wastes," Off ice  of Solid Waste and  Emergency Response, Washington, DC 20460? 
Revised September 1986. 

Ref .  7 ,  hlethod 1510 - "Test hlsrhodz Tor E\ ,s lu3t ing Solid Wasres." O!'fice of Solid 
b'aste and Emergency Response, h'3shington, DC 20460, Revised Septembcr 1986. 
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- r STANDARD OPERATING PROCEDURE l . 5  

GUIDE TO THE HANDLING. PACKAGING. AND S H I P P I N G  OF SAhlPLES 

1. PURPOSE 

To provide a general  guide fo r  packaging and  shipping samples of environmental  a n d  
hazardous materials to the laboratory.  In addi t ion,  instructions a r e  provided to  select 
the correct category for  packaging a n d  shipping samples of unknown contents.  

2. DISCUSSION 

T h e  Remedial  Investigation Plan (RIP)  provides information concerning the scope a n d  
detai ls  of a specific operation. Re fe r  to the RIP for  the  type of samples to be 
collected and  the destination fo r  the samples. This SOP describes the procedures used 
by the  ER Program technical assistance subcontractor when handl ing,  packaging, a n d  
shipping samples. Other  procedures or  requirements used by installation 
subcontractors must conform to this SOP. The  transportation of samples must protect 
the  integrity of the sample a n d  prevent any  detr imental  e f fec ts  f r o m  the  potentially 
hazardous nature of the samples. 

Samples collected a t  a si te a r e  classified as environmental  or  hazardous mater ia l  
samples. In general. environmental  samples a re  collected f rom stre3ms. fa rm ponds. 
smal l  lakes. Lvells, 3nd o f f s i t e  soils that  3 r e  not expec:ed ro be co~t3rn ina tcG i v i c n  
hazardous rn3terials. Samples o f  onsite soils or water 3nd  m2rerials collccrcd f r o m  
drums,  b u l k  storage tanks, obviously contaminated ponds, impoundments ,  lagoons, 
pools, and  leachates f rom hazardous waste sites are  considered samples of hazardous 

. materials.  A distinction must be made between the  two types of samples fo r  two 
reasons. 

1. The appropriate  Department  of Transportation (DOT) o r  Internat ional  
Air Transport  Association (IATA) procedures fo r  the t ransportat ion of 
samples must be determined.  I f  there is any  doubt .  3 sxrnple  should be  
considered hazardous and shipped accordingly. 

2 .  The health and  safety of laboratory personnel receiving ssmplcs must be 
protected. Special precautions a re  used a t  laboratories i o r  samplcs t h 3 t  
are  hazardous material .  

Hazardous materials def ined by the transportation regul3tions contained i n  49 CFR 
(Subchapter C, Par t  1 7 1 )  or  the cur ren t  edit ion of IATX regulations f o r  dangerous 
goods (Sections 3 and 4) should be shipped only by the method of t ransportat ion 
specified in these regulations. Employees should be aware  that  rcgulatory bodies with 
jurisdiction have the au thor i ty  to levy substantial  f ines  a n d  penalties to violators. 
Fai lure  on  the part of any  employee to follow the requirements of these p r x e d u r e s  is 
cause for  disciplinary action, including discharge. 
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Any questions about  the instructions fo r  shipping environmental  samples  or  hazardous 
mater ia ls  in this SOP should be .directed '  to the subcontractor 's  hea l th  a n d  safe ty  
o f f i ce r ,  who provides technical nssis tanct  to  the  ER Program. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, SOPs 1.1-1.10 must be reviewed. These SOPs contain 
informat ion  on the performance of f ie ld  activities. They should be consulted f o r  
specif ic  information on equipment  and  supplies; sample collection, preservation, 
packaging, and  shipping; decontaminat ion procedures; and  documentat ion 
requirements.  Procedures direct ly  associated with this SOP are  listed below. 

SOP No. SOP Tit le  

1.1 General Instructions for  Field Personnel 

1.3 Sample Control and  Documentation 

I .4 Sample Containers and  Preservation 

1.6 General  Equipment  Decontamination 

3.2. Preparat ion 

3.2 .1 .  Office 

A. 

B. 

C. 

D. 

E. 

Review the RIP and  SOPs listed in Section 3.1. 

Coordinate schedules/actions with the installation s ta f f .  

Obtain appropriate permission for  property access. 

Notify the analytical  laboratory of sample types, the number of samples. a n d  
the approximate arr ival  date .  

Contact the carr ier  tha t  wil l  transport  samples to obtain information on 
regulations and specifications. 

3.2.2. Documentation 

A. Obtain a logbook f rom the QX off icer .  

B. Obtain a suff ic ient  number of the appropriate  ER Program da ta  collection 
forms (see INDEX TO SOPs). 

C. Consult the ER Program da ta  administrator fo r  a current  list of in format ion  
used in the completion of da ta  forms. 
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i 3.3. Operation . .  . .  
I .  

P r o c e d u r e s  for s h i p p i n g  samples  u n d e r .  DOT a n d  IATA r egu la t ions  a r e  p r o v i d e d  i n  
A p p e n d i c e s  5.1 t h r o u g h  5.4. Compl iance  w i t h  t h e  fo l lowing  s tep-by-s tep  p r o c e d u r e  wi l l  
e n s u r e  t h a t  a l l  app l i cab le  r equ i r emen t s  f o r  c lass i fy ing ,  pack ing ,  m a r k i n g ,  l abe l ing ,  
a n d  d o c u m e n t i n g  samples  will  be met.  

A. D e t e r m i n e  the  co r rec t  t echn ica l  n a m e  o r  composi t ion  of  subs t ances  t h a t  m i g h t  
be in  t h e  samples.  Check  to see if t h e  subs t ance  is f o r b i d d e n  o n  a i r c r a f t .  
Sec t ion  1 of  t h e  I A T A  regu la t ions  f o r  d a n g e r o u s  goods c o n t a i n s  a l ist  o f  t h e  
subs t ances  t h a t  c a n n o t  be  t r a n s p o r t e d  by  a i r .  

B. XI1 samples  mus t  be  t r a n s p o r t e d  b y  c a r g o  a i r c r a f t  o r  l a n d  t r anspor t .  S a m p l e s  
a r e  no t  t o  be s h i p p e d  b y  passenger  a i r c r a f t .  See Append ices  5.1 t h r o u g h  5.4 
f o r  t h e  a p p r o p r i a t e  D O T  a n d  I A T A  requ i r emen t s .  

C. Consu l t  t h e  D O T  o r  I A T A  rc fc renccs  to se lec t  t h e  a p p r o p r i a t e  s h i p p i n g  
c o n t a i n e r  a n d  pack ing  ma te r i a l .  

D. P r e p a r e  t h e  cons ignmen t  a c c o r d i n g  to app l i cab le  r cqu i r emen t s .  

E.  E n s u r e  t h a t  a l l  a p p r o p r i a t e  m a r k i n g s  a r e  p r i n t e d  on the  packages  a n d  l abe l s  
a r e  a t t ached .  

F. Make  a n y  a p p r o p r i a t e  a d v a n c e  a r r a n g e m e n t s  w i t h  t h e  c a r r i e r  a n d  o b t a i n  
c u r r e n t  i n f o r m a t i o n  a b o u t  r egu la t ions  a n d  spec i f i ca t ions  [ h a t  might  a f f e c t  
t he  sh ipmen t .  

G. P r e p a r e  t h e  ca rgo  a i rb i l l ,  comple te ,  a n d  s ign  t h e  a p p r o p r i a t e  dec la ra t ions  f o r  
t r anspor t ing  dange rous  goods. 

H. De l ive r  t h e  s h i p m e n t  to t h e  local o f f i c e  of t h e  f r e i g h t  c a r r i e r  o r  a r r a n g e  f o r  
a p i c k u p  a t  t h e  site. Do  not  sea l  t h e  c o n t a i n e r  un t i l  t he  f r e i g h t  c 2 r r i e r  is 
s a t i s f i c d  t h a t  t h e  i n t e r n a l  p a c k a g i n g  meets  a l l  app l i cab le  regula t ions .  

I. E n s u r e  t h a t  a l l  cha in -o f -cus tody  p rocedures  a r e  observed .  Enclose t h e  
o r ig ina l  c h a i n  of cus tody  in t h e  s h i p p i n g  package  a n d  r e t u r n  a copy  f o r  
d o c u m e n t a t i o n  purposes.  Be fo re  enc los ing  t h e  c h a i n  of cus tody  f o r m  a n d  
sea l ing  the  package ,  h a v e  t h e  c o u r i e r  of  c a r g o  a g e n t  rece ive  cus tody  of t h e  
package  by s ign ing  t h e  c h a i n  of  cus tody .  

3.4.  Postoperation 

3.4.1. Field 

A. When t r a n s f e r r i n g  t h e  samples,  h a v e  t h e  t r a n s f e r e e  s ign  a n d  r eco rd  t h e  d a t e  
a n d  t ime  on t h e  Cus tody  T r a n s f e r  Record ;Lab  Work Reques t  f o r m  (see S O P  
1.3, Sample  Con t ro l  a n d  Documen ta t ion ) .  Cus tody  t r a n s f e r s  m a d e  to a s a m p l e  
cus tod ian  in t h e  f i e ld  shou ld  a c c o u n t  f o r  e a c h  sample ,  a l though  samples  m a y  
be t r a n s f e r r e d  a s  a g roup .  E v e r y  person  who  t akes  cus tody  shou ld  f i l l  in t h e  
a p p r o p r i a t e  sec t ion  of  t h e  C u s t o d y  T r a n s f e r  R e c o r d / L a b  Work Reques t  f o r m .  

R.ocky Flats Plant ER Program SOPS 
Revision 3 January 1989 

SOP 1.5 

P3ge 3 



! !  . I .  . , .  

' .-.. 
, .  

B. T h e  f ie ld  custodian is responsible f o r  properly packaging a n d  dispa'tching 
samples to the  appropriate  laboratory,  This  responsibility includes 
completing, dat ing,  a n d  signirfg the appropriate  portion of the Custody I 

Transfer  Record /Lab  Work Request form.  When samples of hazardous 
materials a r e  shippcd to 3 laboratory,  provide advance notice. 

C. Verify that  a l l  sample bottles have been corrcctly ident i f ied and  labels 
include necessary information ( for  example, location, time, and  date).  The  
minimum amount  o f  information required on the sample bottle label is 
presented in SOP 1.3. 

3.4.2. Documentation 

A. Complete logbook entries,  ver i fy  the accuracy of entries, a n d  sign/init ial  al l  
pages. 

B. As in a n y  other  act ivi ty  that  may be used to  support  l i t igation, regulatory 
agencies must be able to provide the  chain of possession a n d  custody of a n y  
samples tha t  a r e  of fe red  for  evidence or tha t  form the basis of analyt ical  test 
results introduced as evidence. Written procedures must be avai lable  a n d  
followed whenever samples fo r  evidence a r e  collected, t ransferred,  stored. 
analyzed, or  destroyed. The  primary objective of these procedures is to cre-  
a te  a n  accurate ,  wri t ten record that  can be used to trace the possession a n d  
handl ing of the  sample f rom the moment of its collection through analysis 
and the  introduct ion as evidence. 

.-I s i m p l e  is i n  someone ' s  custod). under any o f  the conditions listed belo\\. 

- It is in one's actual possession. 

- It is i n  one's view (af ter  being in  one's physical possession). 

- I t  is one's physical possession and then locked up so that  no one 
can  tamper  with it. 

- It is kept in a secured area tha t  is restrictcd to o n l y  authorized 
personnel. 

C. .A Custody Transfer  Record /Lab  Work Request form must accompany all 
packages sent to the laboratory.  Retain a copy of these forms  a t  the origi-  
nating o f f i ce  (either carbon or  photocopy). Registcr mailed packages with 3 
return receipt requested. For packages sent  by common carr ier ,  retain 
receipts as  par t  of the permanent chain-of-custody documentation. Pack 
samples to e l iminate  the possibility of breakage during shipment.  Seal or  
lock the package so tha t  any  tampering can be readily detected.  

D. Additional guidelines for  chain of custody, a sample of the form. a n d  
instructions fo r  completing the Custody Transfer  Record/Lab Work Request 
fo rm are  included i n  SOP 1.3, Sample Control and  Documentation. 
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3.4.3. Off ice  

. .  
A. Deliver or iginal  forms a n d  logbboks to the si te manager  f o r  technical  review. 

He/she will review, sign Iforms, and  transmit to the  document  control o f f i ce r  
(copies to the files) f o r  eventual  delivery to the Department  of Energy. 

B. Contact the analyt ical  laboratory to ensure that  samples a r r ived  safely 3nd  
instructions for  sample analyses a re  clearly understood. 

4. S O U R C E S  

Internat ional  Air Transport  Association. 1988. Dangerous Goods Regulations.  
January  1988. Montreal,  Quebec, Canada.  

C F R  49. 1985. Code of Federal  Regulations, Ti t le  49, U.S. Department  of 
Transporatation, Parts 100-199. November 1, 1985. Washington, D.C.: U.S. 
Government Pr int ing Off ice .  

5. A P P E N D I C E S  

5.1 Environmenta l  S a m p l e s  

5.2 Samples  of  H a z a r d o u s  h l a t e r i a l s  

5.3 T r a n s p o r t a t i o n  of U n k n o w n  H a z a r d o u s  h l a t e r i a l s  b y  49 C F R  

5.4 Transportation of Lrnknown Haza rdous  \ l a t e r i a l s  b y  I.4T.i 
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A P P E N D I X  5.1 
. .  . .  . . .  

ENVIRONMENTAL SAMPLES 

A. E n v i r o n m e n t a l  Samples  

E n v i r o n m e n t a l  s amples  m a y  be packaged  a n d  sh ipped  a c c o r d i n g  to t h e  
f ollo wing  procedures .  

B. Packag ing  

E n v i r o n m e n t a l  s amples  m u s t  be packaged  accord ing  to  t h e  f o l l o w i n g  
procedures .  

1. Place sample  c o n t a i n e r ,  p r o p e r l y  i d e n t i f i e d  w i t h  a sea l ed  l id ,  i n t o  a 
po lye thylene  b a g  a n d  sea l  t h e  bag. 

2. Place  sample  i n  a f i b e r b o a r d  c o n t a i n e r  a p p r o v e d  by  t h e  D e p a r t m e n t  of  
T r a n s p o r t a t i o n  (DOT) o r  p i cn ic  cooler  t h a t  has  been l i n e d  w i t h  a l a r g e  
polye thylene  bag. 

3. Pack c o n t a i n e r  w i t h  e n o u g h  noncombust ib le ,  a b s o r b e n t  c u s h i o n i n g  
ma te r i a l  t o  m i n i m i z e  t h e  poss ib i l i ty  of b r e a k a g e  a n d  a b s o r b  a n y  m a t e r i a l s  
t h a t  m a y  h a v e  l eaked  f r o m  t h e  sample  jars. Vermicu l i t e  is r e c o m m e n d e d .  

4. If t he re  a r e  m u l t i p l e  samples .  be su re  the re  is su f f i c i e r , t  c u s h i o n i n s  
mater ia l  be tween  the  s a c p i c  containers (each  in i t s  i nd Iv idu3 i  
po lye thylene  b a g )  to p r e v e n t  breakage f i o m  d r o p p i n g  o r  s eve re  shock .  

5 .  Seal  l a rge  bag  a n d  add a n y  needed  absorbent .  
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6 .  Seal ou t s ide  c o n t a i n e r  w i t h  d u c t  t a p e  o r  s t r a p p i n g  tape.  

Be fo re  a n y  samples  a r e  p l aced  i n  t h e i r  f i n a l  s h i p p i n g  con ta ine r s ,  t h e  e x t e r i o r  
of  t h e  sample  c o n t a i n e r s  s h o u l d  be w i p e d  c l e a n  w i t h  3 d e t e r g e n t  so lu t ion .  

C. Mark ing /Labe l ing  

Sample  con ta ine r s  m u s t  h a v e  a comple t ed  sample  i d e n t i f i c a t i o n  t ag  (see SOP 
1.3, Sample  Con t ro l  a n d  Documen ta t ion j .  a n d  the  ou t s ide  c o n t a i n e r  must  be 
m a r k e d  E n v i r o n m e n t a l  Sarnole. T h e  a p p r o p r i a t e  s ide  of  t he  c o n t a i n e r  m u s t  
be m a r k e d  T h i s  E n d  Uo, a n d  a r r o w  labels s h o u l d  be used acco rd ing ly .  90 
D O T  placards  o r  l abe l ing  a r e  r equ i r ed .  Assure  t h a t  all  s ample  c o n t a i n e r s  a r e  
l abe led  iden t i ca l ly  to labe ls  o n  t h e  s h i p p i n g  con ta ine r .  



APPENDIX 5:l,.+Concluded 
. .  . .  

ENVIRONMENTAL SAMPLES 
. .  

D. Shipping Papers 

N o  DOT or  Internat ional  Air Transport  Association ( IXTA) shipping papers 
a re  required.  

E. Transportat ion 

There  a re  no DOT or  IATA restrictions on the mode of t ransportat ion.  
overnight  carr ier  is recommended. 

An  
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APPE.ND1X 5.2 

SAMPLES. OF HAZARDOUS MATERIALS 

Rocky F ! ~ t a  Plant ER Program SOPS 
Revision 3 .  January 1989 

A.  Samples of Hazardous Material  

Samples tha t  a r e  not environmental  samples o r  samples known or  expected to 
contain hazardous substances must be considered samples of hazardous 
material  a n d  transported according to the following requirements.  

If the  hazardous mater ia l  in the sample is known or  can  be accurately 
ident i f ied,  i t  is packaged, marked, labeled, a n d  shipped according to the  
specific instructions fo r  that  material  described in the  Department  of 
Transportat ion Hazardous Materials Table (49 CFR 171.101) or  the latest 
edit ion of the  Internat ional  Air Transport  Association Dangerous Goods 
Regulations. 
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I r APPENDIX 5.3 

TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIALS BY 49 CFR 
I-. t 

A. Transportat ion of Unknown Hazardous Materials by 49 CFR 

1. For samples of hazardous substances of unknown content  tha t  will be 
shipped by sur face  car r ie r  under  49 CFR Transportat ion Regulations,  the  
appropriate  t ransportat ion category is selected through a process of 
elimination using the Department  of Transportat ion (DOT)  Hazardous 
Materials Classification system. While i t  is probable tha t  most unknown 
samples of hazardous mater ia l  shipped by f ie ld  personnel will not contain 
radioactive mater ia ls  or Poison A materials,  i t  is essential  fo r  the 
following gradient  hierarchy to be considered. 

2. If radiat ion survey instruments demonstrate (or reasonable probabili ty 
exists) that  the  unknown hazardous sample is radioactive,  the  appropr ia te  
DOT shipping regulations for  radioactive mater ia l  must be followed. 
Contact the subcontractor’s health and  safety o f f i ce r  f o r  ER Program 
technical assistance fo r  specific details. 

3. I f  radioactive mater ia l  is eliminated, the sample must then  be considered 
to contain Poison A materials. DOT defines Poison X as  a n  extremely 
dangerous. poisonous gas or  a gas or liquid of the na ture  that  a very 
small amount of gas (or I’apor of the !iquidj \vi11 be dangerous to life. 
Most Poison A materials a re  gases and would not be found i n  glass or  
drum-like containers.  All samples taken f rom closed containers  d o  not 
have to be shipped as Poison As. Based upon informat ion  available,  
judgment must be made as  to whether  a sample f rom a closed container  is 
a Poison A. For specif ic  instructions on the  proper procedures f o r  
shipping Poison A, contact the subcontractor’s h e d t h  a n d  safety of f icer  
fo r  E R  Program technical  assistance. 

4. If Poison A is eliminated as a shipment category. the next two 
classifications a r e  f lammable or  nonflammable gases. Because an  open 
container is not expected to contain a s ignif icant  amount  of gas, 
f lammable l iquid would be the next applicable category. Af te r  the 
categories of radioact ive material, Poison .I\ f lammable gas. and  
nonflammable gas have been eliminated, the sample can be classified as a 
flammable l iquid a n d  shipped accordingly. 

5 .  These procedures would also suf f ice  for  shipping any  other samples 
classified below Poison A in the DOT classification table. 

6. These procedures would also suf f ice  for  shipping any  other samples 
classified below f lammable l iquids in the DOT classification t:ble. 
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APPENDIX 5,3, Continued 

B. Shipment of F lammable  Liquid By 49 C F R  ! 

The  following instructions apply to the shipment  of a f lammable l iquid by 
rail  car ,  t ruck,  or  other  common carr ier .  

1. 

2. 

3.  

4.  

5 .  

Collect the sample in a glass or  polyethylene container  wi th  a metall ic,  
Teflon-lined screw cap. The  container may be no larger than  16 f lu id  02. 
T o  prevent leakage, f i l l  the  container no more than 90% f u l l .  Mark the 
f lu id  level on the outside of the sample container.  I f  a n  a i r  space in the 
sample container  would a f fec t  sample integrity ( for  example,  the case of 
a volatile organics analysis vial), place that  container  wi th in  a second 
container  to meet the 90% requirement.  Before any  samples a r e  placed in 
the f ina l  shipping container ,  the exterior should be decontaminated  as  
specified in the Sampling Plan. 

Complete the sample ident i f icat ion tag (see SOP 1.3, Sample Control  a n d  
Documentation) and  a t tach  i t  securely to the sample container .  T h e  
sample ident i f icat ion tag should contain information needed to t race the 
sample to its point of origin and  sample taker,  as well as any  qua l i ty  
assurance/quality control information. 

Seal the  container a n d  place i t  in a 2-ml-thick (or thicker)  polyethylene 
bag with one sample in each bag. Position the ident i f icat ion tag so tha t  
i t  can be read through the bag. Seal the bag. 

Place the sealed bag inside a metal can  and  cushion i t  wirh enough 
no n c o m b us t i b I e, a b s o r be n t ma t e r i a 1 ( fo r  e x a m p 1 e, v e r m i c u 1 i t e)  be t we e n 
the bottom a n d  sides of the can and  bag to prevent breakage a n d  absorb 
leakage. Pack one bag per can. Use clips, tape, or  o ther  positive means 
to  secure the lid onto the can. 

Place one or more metal  cans into a strong outside conta iner  (l ike a 
picnic cooler or  a DOT-approved f iberboard box). Sur round cans with 
noncombustible. absorbent cushioning materinl for s tabi l i ty  dur ing  
transport .  Total  sample volume in the picnic cooler o r  f iberboard  box 
should not exceed 10 gallons. .A separate a i r  bill a n d  shipping 
declaration must be processed f o r  each container or combinat ion of 
containers so that  the total sample volume on any air  bill wi l l  not exceed 
10 gailons. 

C. Shipment by Land 

The following instructions apply for  shipment  of samples of hazardous 
material  by car or t ruck (not by common carrier) .  

1. The above instructions fo r  flammable l iquids will apply. 
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2. Additionally,  sample containers  must be f i rmly  secured so tha t  they will  
not bounce against  :'the sides of the vehicle dur ing  transit  o r  in a n  
accident.  

i 

3. Limit shipments to 1000 lbs or  less. Under  1000 Ibs, there a re  no 
placarding requirements under 49 CFR 172.504 (c) (1). 

D. Chain  of Custody 

Include the Custody Transfer  Record/Lab Work Request fo rm (properly 
executed) on the outside of the container.  I t  is also recommended to  use 
chain-of-custody tape over each can  lid. 

E. Marking a n d  Labeling Samples Classified as Flammable Liquid 

1. Use abbreviat ions only where specified.  

2 .  Place the information listed below on each paint can. 

- Laboratory name and  address 

- Flammable Liquid,  N.O.S. U N  1993. The  designation N.O.S. means 
not otherwise specified.  Use a n  approved ,DOT label. 

3. Information placed on cans should also be placed on at  least one side of 
the ourside shipping containers. If labelling is placed on more than  one 
side, i t  must be at tached to a l l  visible sides. 

4. "Cargo Aircraf t  Only" must be used on al l  outside shipping containers.  

5 .  Print "Laboratory Samples" and  "This End Up" or  "This Side Up" clearly 
on top of the outside shipping container .  Outside containers must also 
contain the s ta tement  "Inside packages comply wi th  prescribed 
specifications". Put  upward pointing arrows on all four  sides of 
container.  

F. Shipping Papers f o r  Samples Classified as Flammable Liquid 

Shipping papers must be provided fo r  the shipment  of all samples ( including 
those transported by rental, government,  company, or personal cars).  

G. Bill of Lading/Cert i f icat ion Statement 

Complete the bill of lading and sign the cer t i f icat ion statement.  I f  the  
carr ier  does not provide i t ,  use a s tandard  industry form. Provide the 
information listed below in the order  listed. One form may be used f o r  more 
than one outside container.  
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APPENDIX 5.3, Concluded 

- 
- 

Flammable Liquid,  N,O.S. UN 1993 

Limited Quant i ty  (or Ltd.  Qty.) 

i 

- Net weight o r  net  volume (weight o r  volume may be abbrevia ted)  just  
before or a f t e r  the UN or ID number. 

- Fur ther  description 1ike"Lnboratorv SamDles" is allowed if i t  does not 
contradict  required information.  

H. Transportat ion 

1. Transpor t  samples of unknown hazardous mater ia l  tha t  a r e  classified as 
f lammable  l iquid by rented o r  common car r ie r  t ruck or  railroad, as 
appropriate .  

2 .  Do not t ransport  by any  passenger carrying a i r  t ransport  system. 

Rocky Flats Plant ER Program SOPS . 
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APPENDIX 5.4 
r 

TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIAL BY I A T A  

A. Transportation of Unknown Hazardous Material  by In te rna t iona l  Air 
Transport  Association ( IATA) 

For samples containing unknown material  that  will be shipped by a i r  carr ier ,  
the most appropriate  classification in the IATA regulations is the 
classification of other  requlated substances. In order  to  use this designation, 
the categories shown below must be eliminated. 

- Radioactive Materials 

- Poison A Materials 

- Flammable Gases 

- Nonflammable Gases 

B. Shipment of Other  Regulated Substances 

The instructions below will apply fo r  the shipment  of o ther  regulated 
substances by cargo-carrying a i rc raf t ,  rail car,  or  other  common carr ier .  

1. Collect the sample in a glass o r  polyethylene container  with a 
nonmetallic, Teflon-l ined screw cap. The container  may be n o  larger 
t h s n  16 fluid 02. To prevent leakage, ( i l l  t he  container  no more than 
90% f u l l .  I f  a n  a i r  space ir! the sample container  would a f f ec t  sample 
integrity ( f o r  example,  the case of a volatile organics analysis  vial), place 
that  container wi th in  a second container  to meet t he  90% requirement.  
Before any  samples a re  placed in the f ina l  shipping container ,  the  
exterior should be wiped clean with detergent solution. 

2 .  Complete the sample ident i f icat ion tag (see SOP 1.3, Sample Control a n d  
Documentation) and a t tach  i t  securely to the  sample container .  The  
sample ident i f icat ion tag should contain information needed to trace the  
sample to its point of origin and  sample taker ,  as well as any  qua l i ty  
assurance/quality control  information. 

3. Seal the container a n d  place i t  in a 2-ml-thick (or thicker;  
bag with one sample in each bag. 

,ye thyl rne  
Position the idenrif icat ion tag so that  - 

i t  can be read through the bag. Seal the bag. 

4. Place the sealed bag inside a metal can  a n d  cushion i t  wi th  enough 
noncombustible, absorbent  material  ( fo r  example,  vermiculite) between 
the bottom a n d  sides of the can and  bag to prevent breakage and  absorb 
leakage. Pack one bag per can. Use clips, tape,  or other  positive means 
to secure the lid onto the can. 
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APPENDIX 5,4, Continued 
. . .  . .  

5 .  Place one  or more.. metal  sans  in to  a strong outside container  ( l ike a 
picnic cooler o r  a DOT-approved f iberboard box). Sur round cans wi th  
noncombustible, absorbent  cushioning material  fo r  s tabi l i ty  du r ing  
transport .  Total  sample volume in the picnic cooler or  f iberboard  box 
should not exceed 40 liters. 

C. Chain of Custody 

Include the  Custody Transfer  Record/Lab Work Request f o r m  (properly 
executed) in the outside container.  It is also recommended to  use chain-of-  
custody tape over  each can  lid. 

D. Marking and  Labeling Samples Classified as Other  Regulated Substances 

1. Use abbreviat ions only where specified.  

2. Place the information listed below on each paint can. 

- Laboratory name and  address 

- Other  regulated substances, UN8027. Hazardous Class ?# 9 

3. Information placed on cans should also be placed on a t  least one s ide of 
the outside shipping containers.  I f  labelling is placed on more than  one 
side. i t  must be 3t tsched to 311 visible sides. 

4. Care0  Aircraf t  Onlv must be pr inted on al l  outside shipping containers.  

5.  Print  Laboratorv Samples a n d  This  End Up or This  Side Up clearly on 
top of the outside shipping container.  Outside containers  also must 
contain the statement Inside Packages to Cornelv w i t h  Prescribed 
SDecifications. Put  upward  pointing arrows on  al l  fou r  sides of the  
container.  

E. Shipping Papers f o r  Samples Classified as Other  Regulated Substances 

Shipping papers must be provided fo r  the shipment of all samples ( including 
those transported by rental ,  government,  company, o r  personal c ~ r s ) .  

F. Bill of Lading/Cert i f icat ion Statement 

Complete the bill of lading a n d  sign the certif ication statement.  I f  the  
carr ier  does not provide i t ,  use a s tandard  industry form. Provide the  
information listed below in the order  listed. One  form may be used Cor more 
than  one outside container.  

- Other  Regulated substances, UN8027 
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- r APPENDIX 5,4, Concluded . 

- 
- Net weight or  net volume (weight or  volume may be abbrevia ted)  ju s t  

Class or Division # 9 

before or  a f t e r  the U N  or ID number.  

- Fur ther  description (l ike Laboratorv Samoles) is allowed if i t  does not 
contradict  required information. 

G. Transportat ion 

1. Transpor t  samples of unknown hazardous mater ia l  that  a r e  classified as  
other  regulated substances by rented or common car r ie r  t ruck,  ra i l road,  
express overnight  package services, or other  appropr ia te  means. 

2. Do not transport  by any  passenger-carrying a i r  t ransport  system. Ship  by 
a i r  carr iers  tha t  t ransport  only cargo ( f o r  example,  Federal  Express). 

Rocky Flats Plant ER Program SOPS 
Revision 3 January 1989 

SOP 1.5 

Page 15 



j ?  
._..: 

i' - 

S T A N D A R D  OPERATJNG PROCEDURE 1.6 . 

G EN E R A L E Q U I P  h1 E N T  D E CO NT A hII N A T I O  N 

1 .  P U R P O S E  

To descr ibe  methods f o r  the decontaminat ion of f ie ld  equipment  potent ia l ly  
c o n t a m i n a t e d  d u r i n g  sample collection. 

2. D I S C U S S I O N  

T h e  Remedia l  Investigation Plan ( R I P )  provides informat ion  about  t h e  scope a n d  
detai ls  of a given operation. T h e  R I P  also contains  specif icat ions f o r  t h e  use of 
decontaminat ion  agents ,  a r e a s  where decontaminat ion will be performed,  a n d  q u a l i t y  
assurance procedures to v e r i f y  the effect iveness  of the  decontaminat ion  procedures .  
Decontaminat ion  is per formed as  a qua l i ty  assurance measure a n d  3 s a f e t y  precaut ion.  
I t  p revents  cross-contamination among samples a n d  helps main ta in  a c lean working  
e n v i r o n m e n t  f o r  t h e  safe ty  of a l l  f ie ld  personnel. 

Decont3minat ion  is mainly achieved by rinsing wi th  l iquids  tha t  inc lude  soap  or  
de te rgent  solutions,  t a p  water ,  deionized water ,  a n d  methanol .  Equipment  is a l lowed 
to a i r  d r y  a f t e r  being cleaned o r  wiped d r y  with chemical-free cloths o r  paper  towels. 

contaminat ion  exists o r  f o r  large machinery/vehicles.  
I t  c a n  then be reused i m m e d i a t c l y .  Steam cleaning should be used \vhen::,er !,:SI:~: . . ,  

It  is t h e  pr imary  responsibil i ty of the  s i te  manager  to assure t h a t  proper  
decontaminat ion  procedures  a r e  followed a n d  tha t  all waste mater ia ls  produced  a r e  
properly s tored or disposed of .  I t  is the responsibil i ty of ai! personnel involved with 
s3mple collection or  decontaminat ion to main ta in  3 cle3n \vorking envi ronment  3nd  
ensure  t h a t  contaminants  a r e  not negligently in t roduced  in to  the  environment .  

. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every  operation. a review of SOPs 1.1-1.10 is necessar!.. These SOPs conta in  
i n f o r m a t i o n  on the per formance  of f ie ld  activit ies.  T h c y  should be consulted [or  
specif ic  in format ion  about  equipment  a n d  supplies; sample collection. preservat ion.  
packaging,  a n d  shipping; decontaminat ion procedurcs;  and  documenta t ion  
requirements .  Procedures direct ly  associated wi th  this SOP a r e  listed below. 

SOP No. SOP Tit le  

1.1 General  Instructions f o r  Ficld Personnel 

1.7 Sampling f o r  Removable  Alpha Cont3mira t ion  
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SOP No. SOP Tit le  . . 
. .  . .  

T otn I :'AI p h a Surf ace Con t a mi  n a t i o n Me a s  u re  men t s 

Be t a - Ga m m a R a d i a t io n Me a s u re m c n t s Us i n g 
a Geiger-Mueller Detector 

, .  6.4 

6.1 1 
. .  

3.2. Prepara t icn  

3.2.1. Of f i ce  

A. Review the R I P  a n d  SOPs listed in  Section 3.1. 

B. Coordinate  schedules/actions with the instal la t ion s t a f f .  

C. Obta in  appropr ia te  permission for  property access. 

D. Assemble t h e  equipment  a n d  supplies l isted in  Appendix  5.1. 

E. Not i fy  the ana ly t ica l  laboratory of the  decontaminat ion  blank sample a n d  the  
approximate  a r r i v a l  date .  

F. Contact  the car r ie r  tha t  wi l l  t ransport  the sample to obta in  informat ion  o n  
regulations a n d  specifications.  

3.2.2. D o c u m e n t a t i o n  

A .  Obta in  a logbook f r o m  the Q A  of f icer  

B. T h e r e  a r e  no forms required to document  decontaminat ion  procedures  a n d  
the degree of decontaminat ion at ta ined.  

3.2.3. Field 

A. Assemble conta iners  a n d  equipment  f o r  decontaminat ion.  

B. Decontaminate  all  equipment  before use. 

3.3. Operat ion 

T h e  ex ten t  of known contamin3t ion determines the ex ten t  to which equipment  must 
be decontaminated.  I f  the  extent  of contaminat ion cannot  be readi ly  de te rmined ,  
clean the equipment  o n  the  assumption tha t  i t  is highly contaminated  u n t i l  enough 
d a t a  a r e  avai lable  to a l low a n  accurate  assessment of the  level of contaminat ion.  

Adequate  supplies of rinsing l iquids a n d  all  mater ia ls  should be available.  Per form 
decontaminat ion in the same level of protective clothing as  sampling act ivi t ies  unless 
a d i f f e r e n t  level of protection is specified in the  R I P  Heal th  a n d  Safe ty  Plan. 

T h e  procedure f o r  f u l l  f ie ld  decontaminat ion follows. A n y  deviat ions f r o m  this 
procedure for  a specif ic  project a re  included in th,e RIP. 
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I - Decontaminat ion S t e m  . .  

1. T h e  purpose of t h e  in i t ia l  s tep i's to  remove gross contaminat ion.  Remove a n y  
solid particles f r o m  t h e  equipment  or material  by brushing a n d  then  r insing 
with avai lable  t a p  water .  For dr i l l ing  equipment ,  s team cleaning is necessary.  

2. \Vash equipment  w i t h  soap  or  detergent  solution. 

3. Rinse with t a p  w a t e r  by submerging or  spraying. 

4. For  organic  contaminants ,  a n  oDtional r inse with 3 solvent (methanol  or  
acetone)  may be completed to dissolve a n d  remove contaminants .  

5 .  Rinse thoroughly w i t h  dis t i l led water .  

6. Ai r  d r y  equipment  or  rinse wi th  nanograde (Le. low residue)  methanol  to 
expedi te  dry ing  (opt ional) .  

7 .  If rad ia t ion  screening  is required b y  the RIP, screen t h e  equipment  wi th  a 
radiat ion detector  according to SOP 1.7, Sampling f o r  Removable  Alpha  
Contaminat ion;  SOP 6.4, Tota l  Alpha Surface  Contaminat ion  Measurements;  
or SOP 6.12, Radon-222 Flux Measurements Using Charcoa l  Canisters.  If 
ac t iv i ty  above t h e  l imits f o r  unrestr ic ted use is detected,  repeat  steps 1-6. 

8. Samples of dr ippings  f r o m  the last rinse i n  s tep 5 may be collected a n d  
analyzed t o  v e r i f y  the  effect iveness  of the decontaminat ion procedure.  T h i s  
type of  sample is cal led a decontaminat ion blank. T h e  results o f  these 
analyses a r e  not usual ly  avai lable  f o r  a t  least o n e  u e e k  a f t e r  they a r r ive  in 
the laboratory,  so i t  is impor tan t  to d o  a thorough decontaminat ion  f r o m  t h e  
s ta r t  of the sampling ac t iv i ty  to minimize the potent ia l  f o r  a posit ive hit i n  
the decontaminat ion  dr ippings.  

9 .  Upon terminat ion o f  a borehole. decontamin2te  a l l  dr i l l ing,  packer  testing, 
a n d  geophysical logging equipment  as well as well casing a n d  screen. 

IO. Dril l ing decontaminat ion  will include: 

1. X rinse with the s team cleaner  using organic-free water.  

2. Scrubbing w i t h  brushes using a solution of org3nic-frce water  a n d  a n  
alkal ine detergent .  

3. X f i n a l  r inse with the  s team cleaner  using organic-free water .  

1 1 .  Cover dr i l l ing equipment  with a clean sheet of plastic a f t e r  i t  is 
decontaminated.  Install  wet casing a n d  screen in the borehole. 

12. Decontaminate  a l l  equipment  a n d  tools used in well instal la t ion.  
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13. Before moving to the next  dr i l l  site, decontaminate  the wire- l ine cable  by 
pulling i t  off  the dru.rn. to,.'the appropriate  length. Also decontaminate  the  r ig  
table a n d  mat. 

3.4.  Postoperation 

3.4.1. Field 

A. 

B. 

C. 

D. 

Decontaminate as much sampling equipment  as possible a n d  properly dispose 
of expendable items tha t  cannot  be decontaminated. Proper  disposal may 
involve onsite drumming of l iquids a n d  solids in approved containers  f o r  sub- 
sequent disposal. Expensive items like machinery may require  a more 
advanced decontaminat ion analysis. 

Prepare the decontaminat ion blank sample a n d  t ransport  i t  according to SOP 
1.3, Sample Control a n d  Documentation; SOP 1.4, Sample Containers  a n d  
Preservation; and  SOP 1.5, Guide  to Handling, Packaging, a n d  Shipping of 
Samples. 

Store containers of solutions produced dur ing  decontaminat ion in a secure 
area.  

Dispose of any soiled mzteri3ls as designated in the RIP. 

3 .4 .2 .  D o c u r n e n t a t i o n  

A. Record radiological measurements in the logbook before leaving the site. 

B. There  a re  no forms required to document decontamination procedures a n d  
the degree of contaminat ion at ta ined.  

3.4.3. Off ice  

A. Deliver original logbooks to t h e  site manager f o r  technical revie\\,. He,'she 
wil l  review and  t ransmit  to the document control of f icer  (copies to the f i les)  
fo r  eventual delivery to the Department of Energy. 

B. Inventory equipment  and  supplies. Repair or  replace 311 broken o r  dzm3ged 
equipment.  Replace expendable items. Return equipmcnt  to the equipment  
manager and  report  incidents of malfunction o r  damage. 

C. Contact the analytical  laboratory to ensure that  the sample a r r ives  safely a n d  
instructions fo r  analyses a r e  clearly understood. 

D. Af te r  receiving the results of the laboratory analyses, arrnnge f o r  the 
disposal of wastes generated dur ing  the investigztion. 
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, 4. SOURCE . .  

NIOSH, OSHA, USCG a n d  EPA. 1985.' "Occupat ional  S a f e t y  a n d  Heal th  G u i d a n c e  
Manual  f o r  Hazardous  Waste Si te  Activities." prepared  by t h e  Nat iona l  
Inst i tute  for  Occupat ional  Safe ty  a n d  Heal th  (NIOSH),  Occupat iona l  S a f e t y  
a n d  Heal th  Adminis t ra t ion (OSHA), US.  Coast G u a r d  (USCG), a n d  the  U.S. 
Envi ronmenta l  Protection Agency (EPA).  U.S. Depar tment  of Heal th  a n d  
H u m a n  Services. Publ ic  Heal th  Service,  Centers  f o r  Disease Control ,  NIOSH 
report ,  October 1985. Washington, D.C.: US. Government  Pr in t ing  O f f i c e .  

5. APPENDIX 

5.1. Equipment  and Supplies Checkl is t  
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APPENDJX 5.1 

EQUIPMENT AND’ SUPPLIES C H E C K L I S T  

Decontaminat ion solutions preselected by the  labora tory  

Cleaning  l iquids:  soap or  de te rgent  solutions,  t ap  water ,  
deionized water ,  a n d  methanol  

Chemical-f  ree paper towels 

Cleaning  brushes 

Cleaning  containers:  plastic buckets  a n d  galvanized steel  
pans 

Waste s torage containers:  d r u m s  a n d  plastic bags 
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S T A N D A R D  O P E R A T I N G  P R O C E D U R E  1.8 

.. . 
PERSONNEL DECON:TAMINATION--LEVEL D PROTECTION 

1. P U R P O S E  

To desc r ibe  t h e  e q u i p m e n t  a n d  p rocedures  r equ i r ed  f o r  t h e  d e c o n t a m i n a t i o n  o f  
persons  w h o  h a v e  p e r f o r m e d  f i e l d  ac t iv i t i e s  i n  Level  D p ro tec t ive  c lo th ing .  

2. D I S C U S S I O N  

T h e  R e m e d i a l  Inves t iga t ion  P lan  (RIP)  provides  i n f o r m a t i o n  a b o u t  t h e  scope  a n d  
d e t a i l s  o f  a spec i f i c  ope ra t ion .  R e f e r  to the  R I P  H e a l t h  a n d  S a f e t y  P l a n  f o r  
r e c o m m e n d a t i o n s  a b o u t  t h e  level of  p ro tec t ion  w o r n  ro e n t e r  a s i t e  a n d  t h e  c r i t e r i a  
f o r  u p g r a d i n g  to h i g h e r  leve ls  of pro tec t ion .  

Level  D p ro tec t ive  c l o t h i n g  is p r imar i ly  a w o r k  u n i f o r m .  T h i s  leve l  of  p ro tec t ion  is 
w o r n  w h e n  w o r k  f u n c t i o n s  p rec lude  splashes,  immers ion ,  i n h a l a t i o n ,  o r  e x p o s u r e  to 
m a t e r i a l s  above  t h e  a c t i o n  l imi t s  spec i f i ed  in  the  RIP.  

A l t h o u g h  Level D p ro tec t ion  is worn  u n d e r  these condi t ions .  Lvorkers m a y  be w e a r i n g  
d i sposab le  c o v e r a l l s  3 n d  gioves. s a f e t y  bootsI/shoes. ?. h a r d  ha t .  a n d  s a f e t y  glasses. 
T h e r e f o r e ,  t h e  s i te  H e a l t h  a n d  S a f e t y  P lan  must  addres s  t h e  p rope r  d ispos i t ion  of 
d i sposab le  c lo th ing  a n d  d e c o n t a m i n a t i o n  measures  t h a t  s h o u l d  be imp lemen ted .  T h e  
d i spos i t i on  of d i sposab le  i tcms  mus t  fo l low ins t a l l a t ion  r e q u i r e m e n t s  a n d  a n y  
a p p l i c a b l e  s t a t e  a n d  f e d e r a l  regula t ions .  . 
3. P R O C E D U R E S  

3.1. Associated Procedures 

Before  e v e r y  ope ra t ion ,  a r ev iew of t h e  SOPs 1.1-1.10 is necessary .  These  SOPs  
c o n t a i n  i n f o r m a t i o n  o n  t h e  p e r f o r m a n c e  of f i e ld  ac t iv i t ies .  T h e y  shou ld  be consu l t ed  
f o r  spec i f i c  i n i o r m a t i o n  o n  e q u i p m e n t  a n d  supplies;  s ample  co l lec t ion ,  p re se rva t ion .  
packag ing ,  a n d  sh ipp ing ;  d o c u m e n t a t i o n  procedures ;  a n d  d o c u m e n t a t i o n  r equ i r emen t s .  
P rocedures  d i r ec t ly  assoc ia ted  wi th  th i s  SOP a r e  l isted below. 

S O P  No. SOP T i t l e  

1.1 G e n e r a l  In s t ruc t ions  f o r  F ie ld  Pe r sonne l  

I .6 G e n e r a l  E q u i p m e n t  D e c o n t a m i n a t i o n  

1.9 Pe rso n n e  I Decon tamina t ion - -  Leve  I C P r o tec  t ion 

1.10 Personnel  Decontaminat ion- -Level  B Prorecrion 
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3.2. P. r e p a r a t i o n 

3.2.1. Office 
. .  

. .  

A. Review t h e  RIP a n d  SOPs listed in Section 3.1. 

B. The RIP Health and  Safcty Plan will specify the procedures a n d  equipment  
required for  the decontaminat ion and  disposal of Level D protective clothing. 
All  onsite personnel will be informed about  the proper  disposal of protective 
clothing and  any decontaminat ion solutions used. 

C. Appendix 5.1 lists the i tems suggested for  Level D decontaminat ion.  This  list 
provides general guidelines and  can be modified in order  to meet si te-specific 
work activit ies o r  features .  

D. Obtain necessary clothing, protective gear, and  equipment .  Read the Heal th  
a n d  Safety Plan and  ensure tha t  necessary decontaminat ion mater ia ls  a r e  
available. 

3.2.2. Documentation 

A. Obtain a logbook f r o m  the Q A  off icer .  

B. There a re  no forms required to document decontaminat ion procedures and  
the degree of decontaminat ion at ta ined.  

3.2.3.  Field 

Before ini t ia t ing field activit ies,  designate a n  area for  decontaminat ion activities. 
Although Level D areas should be 'minimally contaminated,  a lways use caut ion to 
prevent  the  potential spread of any  unknown contaminants.  - 
3.3. Operation 

The  following decontamination procedures a re  recommended f o r  Level D protection. 
These measures represent suggested guidelines and  may be modif ied t o  mcet site- 
specific conditions. 

A. Remove any disposable coveralls, rubber gloves, a n d  boot covers and  place i n  
a plastic trash sack. 

B. I f  dusty conditions have been encountered, use water-dampened paper towels 
to remove the dust  f r o m  hard hats and  safe ty  g1asscs;goggles. Place used 
paper towels in a trash sack. 

C. If necessary, decontaminate  safety boots with water a n d  a steel brush. Do 
not wear muddy or  dusty boots ou t  of the exclusion zone. 

D. A11 workers should wash hands and  face before leaving the site. 
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I -: 

,E. All workers  should change  c l o t h i n g  a n d  shower as  soon as  possible a f t e r  the  
day's work activities. ' 

I 

3.4. Postoperation 

3.1.1. Field 

Collect  a l l  trash sacks conta in ing  disposable clothing. Dispose of t rash sacks 
accord ing  to the requirements  of the  s i te  Heal th  a n d  Safe ty  Plan. T h e  s i te  manager  
or  f ie ld  team leader is responsible f o r  the  s a f e  disposal of a n y  items. 

3.4.2. Documentation 

A. Record radiological measurements  i n  the  logbook before  leaving t h e  site. 

B. T h e r e  a r e  no  forms requi red  to document  decontaminat ion  procedures  a n d  
the  degree of dccontaminat ion  a t ta ined .  

3.4.3. O f f i c e  

R e t u r n  all  unused i tems to the e q u i p m e n t  manager .  
be i n f o r m e d  of a l l  stock items tha t  need to be ordered  to replenish the  inventory. '  

T h e  equipment  manager  should 

4. SOURCES 

NIOSH. OSHA. USCG a n d  EPA. 1985. "Ocr*-  ,Upation31 Szifct! and Hs3l:h G u i d a n c e  
Manual  f o r  Hazardous Waste Site Activities." Prepared by the  Nat iona l  
Inst i tute  f o r  Occupat ional  S a f e t y  a n d  Heal th  (NIOSH), Occupat iona l  Safe ty  
a n d  Heal th  Adminis t ra t ion (OSHA), U.S. Coast G u a r d  (USCG) a n d  t h e  U.S. 
Environmental  Protection Agency (EPA).  US. Depar tment  of H e a l t h  a n d  
H u m a n  Services, Public Heal th  Service. Centers for  Disease Control ,  NIOSH 
report ,  October 1985. Washington, D.C.: U.S. Government  Pr in t ing  Off ice .  

EPA. 1954. "Standard Opera t ing  Safe ty  Guides." E n v i r o n m e n t a l  Response  Brzinch. 
Hazardous Response Suppor t  Division, O f f i c e  of Emergency a n d  Remedia l  R e -  
sponse, U.S. Envi ronmenta l  Protect ion Agency. 3 o v e m b e r  1934. \b'ashington. 
D.C.: U.S. Government  Pr in t ing  Off ice .  

5. APPEXDXX 

5.1.  Equipment and Supplies Checklist  
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f APPEN.I?IX 5.1 

EQUIPMENT AND\ SUPPLIES CHECKLIST 

Plast ic  t r a sh  sacks 
30-gallon size: (no.  of boxes) 
20-gallon size: (no. of boxes) 

Plast ic  w a s h  tub: ( n u m b e r )  

P a p e r  towels: (no. of rolls) 

Liquid h a n d  soap  

Wet w i p e  towelet tes  

Water container 
(size) 1 gal lon 5 gal lon 

Brushes ( sc rub  or  w i re )  

Alpha scint i l la t ion detector  
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STANDARD OPERATING PROCEDURE 1.9 
I . .  . .  , (  

i :  - .  
I -  

,*: I .. 
\ 

PERSONNEL DECONTAMINATION--LEVEL C PROTECTION 

1. PURPOSE 

To desc r ibe  t h e  c q u i p m e n t  a n d  procedures  r e q u i r e d  f o r  t h e  d e c o n t a m i n a t i o n  o f  
persons w h o  h a v e  p e r f o r m e d  f i c l d  ac t iv i t ies  i n  Leve l  C p ro tec t ion  c lo th ing .  

2. DISCUSSION 
.. . 

T h e  R e m e d i a l  Inves t iga t ion  P lan  (RIP) provides  i n f o r m a t i o n  r e g a r d i n g  t h e  scope  a n d  
de ta i l s  o f  a s p e c i f i c  ope ra t ion .  R e f e r  to t h e  RIP H e a l t h  a n d  S a f e t y  P l a n  f o r  
r ecommenda t ions  a b o u t  t h e  level of  pro tec t ion  w o r n  to  e n t e r ' a  s i t e  a n d  t h e  c r i t e r i a  
f o r  u p g r a d i n g  o r  d o w n g r a d i n g  to o t h e r  levels of p ro tec t ion .  

Pro tec t ive  c lo th ing  a n d  e q u i p m e n t  must  be w o r n  by  pe r sonne l  w h e n  k n o w n  o r  
suspec tcd  h a z a r d o u s  subs t ances  a r e  involved. T h e  necessary  e q u i p m e n t  a n d  
p rocedures  f o r  d e c o n t a m i n a t i n g  personnel  i n  Level  C p ro tec t ion  a r e  addres sed  i n  th i s  
SOP. T h e  p rocedures  i n c l u d e  m a x i m u m  a n d  m i n i m u m  d e c o n t a m i n a t i o n  measures .  

T h e  e s t ab l i shmen t  of d c c o n t a m i n a t i o n  l ines is s i t e  spec i f ic ;  these l ines  d e p e n d  u p o n  
t h e  types  of  c o n t a m i n a t i o n  a n d  t h e  work  pe r fo rmed .  When the  d e c o n t a m i n a t i o n  l i ne  
is n o  longer  r equ i r ed .  c o n t a m i n a t e d  wash 3 n d  r inse  so lu t ions  a n d  3rticIcps must bc  
con ta ined  a n d  d isposed  of appropr i a t e ly .  Disposal mus t  fo l low ins t a l l a t ion  
r equ i r emen t s  a n d  a n y  app l i cab le  s t a t e  a n d  f e d e r a l  r egu la t ions .  

3. PROCEDURES 

I 3.1. Associated Procedures 

Before  e v e r y  ope ra t ion ,  a r ev iew of t h e  SOPs 1.1-1.10 i s  necessary .  T h e s e  S O P s  
con ta in  i n f o r m a t i o n  o n  t h e  p c r f o r m a n c e  of f i e ld  ac t iv i t i c s .  T h e y  s h o u l d  be consu l t ed  
f o r  spec i f i c  i n f o r m a t i o n  o n  e q u i p m e n t  a n d  supplies:  s a m p l e  collection. p re se rva t ion .  
packaging ,  a n d  sh ipp ing ;  decon tamina t ion  procedures :  a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  P rocedures  d i r ec t ly  associated w i t h  t h i s  SOP a r e  l i s ted  below. 

S O P  No. S O P  T i t l e  

1.1 G e n e r a l  Ins t ruc t ions  f o r  F ie ld  Personncl  

1.6 G e n e r a l  Equ ipmen t  D e c o n t a m i n a t i o n  

1.8 Pe r sonne l  Decon tamina t ion - -Leve l  D Pro tec t ion  

1.10 Person  n e  1 Decon tamina t ion - -  L eve  I B Prof e c  f i o n 
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.. . 

3.2. P,reparation 

3.2.1. '.Office 
_. .. 

. . . .  . , . .  .. . . 
. .  

A. Review the RIP and  SOPS listed in Section 3.1. 

B. There are  no forms required to document decontaminat ion procedures and  
the degree of decontaminat ion attained. 

B. The selection of the appropr ia te  level of personnel decontaminat ion is site 
specific and is given in the  si te Health and  Safety Plan. Coordinate  any  
changes with the si te heal th  a n d  safety coordinator.  Considerat ions f o r  se- 
lection include work act ivi ty ,  known o r  suspected contaminants ,  previous ' 

experience a t  the site, a n d  heal th  and  safety requirements. 

C. The  site Health a n d  Safe ty  Plan should include details  of the procedures f o r  
the ult imate disposal of protective clothing and  waste water .  T h e  packaging 
and  disposal procedures must be approved by the  installation authori t ies  
responsible for  waste disposal. Inform al l  onsite personnel about  the  proper 
disposal of protective clothing and  decontamination solutions. 

D. Appendix 5.1 includes recommendations fo r  equipment a n d  supplies used in 
maximum decontaminat ion measures. Appendix 5.2 includes 
recommendations for  equipment  and supplies used in minimum 
decontamination measures. These appendixes contain general  equipment  
guidelines. The  selection of equipment must be si te specif ic  to incorporate  
unusual work activit ies o r  si te features.  Detailed informat ion  is in  the RIP. 

3.2.2. Documentation 

.A. Obtain 3 logbook f rom the Q X  off icer .  

3.2.3. Field 

A. Before f ie ld  activit ies begin,  establish site work zones to prevent  the  acciden- 
tal spread of hazardous substances. The establishment of work zones is site 
specific and  coordinated with the site health and  safety coordinator  a t  the 
time the Health and  Safe ty  Plan is prepared. Considerations f o r  establishing 
work zones should include wind direction, weather conditions,  emergency 
situations, changes in si te activit ies,  and  access. 

E. Appendix 5.3 shows a n  example of a maximurn decontaminat ion layout for  
Level C protection. Appendix 5.4 shows an  example of the minimum 
decontamination layout fo r  Level C protection. 

NOTE: The layouts may be modified according to site-specif ic conditions.  

3.3. Operation 

3.3.1. Xfaximurn Decontamination hleasures 

The  maximum decontamination measures for  L c v e l  C are  described i n  >.ppendi.u 5 . 5 .  
These measures a re  guidelines a n d  may be modified according to si te-specific 
conditions. 
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3.3.2. blodification of hlaximum Decontamination hleasures 

Depending upon site-specific .conditions a n d  circumstances, modif icat'ions to the  
maximum decontamination ,m'e$sures may be permissible. Two example  s i tuat ions in  
which the mzximum dccontaminarion measures ma'y be modified a re  described below. 

: . . . .  
. . . . .  

A. Situztion 1--The ind iv idua l  enter ing the contamination reduct ion zone is 
expected to be minimally contaminated.  Extremely skin-corrosive mater ia ls  
a re  not present. Outer  gloves and  boot covers a re  worn. T h e  inner  gloves 
and  safety boots a re  not contaminated.  

The  following decontaminat ion stations described in Appendix 5.5 would be 
utilized in this si tuation: Station Numbers 1, 4-8, 10-11, a n d  14-17. 

B. Situation 2--The ind iv idua l  enter ing the  contamination reduct ion zone is 
expected to be minimally contaminated. Extremely toxic o r  skin-corrosive 
materials a r e  not present. Outer  gloves a n d  boot covers a r e  worn.  T h e  inner  
gloves and  safe ty  boots a r e  not contaminated. The  ind iv idua l  needs a new 
canister o r  mask a n d  will re turn  to the exclusion zone. 

The following decontaminat ion stations described in Appendix 5.5 would be 
utilized in this si tuation: Station Numbers 1 and 3-9. 

3.3.3. hlinimum Decontamination hleasures 

The  minimum decontamination measures fo r  Level C are  dcscribed in Appendix 5.6. 
These measures are  guidelines 3nd may be modified according t o  site-speclfic 
conditions.  

3.4. Postoperation 

3.4.1. Field 

Af t e r  the completion of  f ie ld  activit ies,  all contaminated wash a n d  rinse waters, 
decontaminat ion solutions, and  contaminated art icles must be properly disposed of .  
T h e  disposal methods must follow installation requirements. The  site manager  or  
f ie ld  team leader is responsible f o r  the safe  disposal of contaminated materials. 
Planning f o r  the proper disposal shouid be included during off ice preparat ion before 
f ie ld  activit ies begin. 

3.4.2. Documentation 

A. Record all  monitoring instrument  measurements in the logbook before  leaving 
the site. 

B. There a re  no forms required to document  decontamination procedures and  
the degree of decontaminat ion at ta ined.  

3.4.3. Off ice  

Return  all  unused or  properly decontaminated cquipment wi l l  be re turned to the 
equipment  manager. The  equipment  manager should be informed sf al l  stock items 
tha t  need to be ordered to replenish the inventory.  . 
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. .  4. SOURCES i . .  
.. . . . 

NIOSH, OSHA, USCG a n d  €PA..:: 1985.' !'Occupational Safety a n d  Heal th  Guidance  
Manual  f o r  Hazardous waste Site Activities." Prepared by the Nat ional  
Inst i tute  f o r  Occupational Safety and  Health (NIOSH), Occupational Safe ty  
a n d  Heal th  Administration (OSHA), U.S. Coast Guard  (USCG), and  the U.S. 
Environmental  Protcction Agency (EPA).  US. Department  of Heal th  a n d  
Human Services, Public H e d t h  Service, Centers f o r  -Disease Control,  NIOSH 
report ,  October 1985. Washington, D.C.: U.S. Government  Pr int ing Off ice .  

EPA. 1983. "Standard Operating Safety Guides." Environmental  Response Branch,  
Hazardous Response Support  Division, Off ice  of Emergency a n d  Remedial  Re -  
sponse, U.S. Environmental  Protection Agency document,  November 1984. 
Washington, D.C.: US. Government Printing Off ice .  

5. APPENDICES 

5.1. Equipment and Supplies for  hlaximum Decontamination hleasures for  Level C 

5.2. Equipment and Supplies for hlinimum Decontamination hleasure for  Level C 

5.3. hlaximum Decontamination Layout for Level C Protection 

5.4. hlinirnum Decontamination Layout f o r  Level C Protection 

5.5. hlaximum Measures f o r  Level C Decontamination 

5.6. llinirnum hleasures f o r  Level C Decontamination 
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APPENDIX 5.1 . .  i . .  * . .  .. . 

EQUIPMENT AND SUPPLIES FOR MAXIMUM 
DECONTA&tI~NATION . .  'MEASURES FOR LEVEL C 

Station 1: 

Station 2: 

Station 3: 

Station 4: 

Station 5 :  

Station 6: 

Station 7: 

Station a: 

Station 9: 

Sources: 

a. Various Size Containers 
b .  Plastic Linen  
c. Plastic Drop Cloths 

Station 10: a. 
b. 
C. 
d .  

Containers (20-30 Gallons) 
Plsstic Liners 
Bench or Stools 
Boot Jack 

3. Containers (20-30 Gallons) 
b. Decon Solution or Detergent Water 
c. 2-3 Long-handled, Soft-bristled 

Scrub Brushes 

Station 11: a. 
b. 
C. 

Rack 
Drop Cloths 
Bench or  Stools 

a. Containers (20-30 Gallons) 
O r  

High-pressure Spray Unit 
b. Water 
c. 2-3 Long-handled, Soft-bristled 

Scrub Brushes 

Station 12: a. Table  

Station 13: a. 
b. 
C. 

Eanin or Bucket 
Decon Solution 
Small Table 

Station 14: a. 
b. 
C. 

Water  
B u i n  or Bucket 
Small Table 

a. Containera (20-30 Gallons) 
b. Plastic Liners 

a. Containen (20-30 Gallons) 
b. P!ut ic  Linen 
c. Bench or Stools 
3. Containers (20-30 Gallons) 
b. Plastic Linen 

Station 15: 3. 

3. 

Containers (20-30 Gallons) 
Plantic Linen 

Station 16: a. 
b. 

Containers (20-30 Gallons) 
Plantic Linen  

a. Containers (20-30 Gallons) 
b .  
c. 2-3 Long-handled, Soft-bristled 

Decon Solution or Detergent Water 

Scrub Brushes 

Station 17: a. 
b .  

Station 18: a. 
b. 
C .  

d .  
e. 
f .  

Containers (20-30 Gallons) 
Plastic Liners 
W a t e r  
Soap  
Small Table 
B u i n  or Bucket 
Field Showera 
Towels 

a. Containers (20-30 Gallons) 
or 

High-pressure spray Unit 
b. Water  
c. 2-3 Long-handled, Soft-bristled 

Scrub Brushes 
Station 19: a. Dressing Trailer in 

Inclement Weather 
Tables 
Chairs 
Lockers 
Cloths 

b. 
C. 

d .  
e. 

a. Air Tanks or Face Masks and 
Cartridge, Depending on Level 

b. Tape 
c. Boot Covem 
d.  Gloves 

S I O S H ,  OSHA, USCG and €PA,  October 1985. 

U.S. EPA. November 1984. 
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APPENDIX 5.2 r . -  
EQUIPMENT AND SUPPLIES FOR MINIMUM DECONTAMINATION 

MEASURES FOR LEVEL C 

Station 1: a: 
b. 
C. 

Station 2: a. 
b. 
C. 

d .  

Station 3: a. 
b. 
C .  

Various Size Containers 
Plvltic Liners 
Plastic Drop Cloths 

Containers (20-30 Gallons) 
Decon Solution 
Rinse Water 
2-3 Long-handled. Soft-bristled 

Scrub Brushes 

Station 4: J. Air Tanks  or  Masks anti 
Cartridges, Depending Upon 

b. Tape 
c. Boot Covers 
d .  Gloves 

Station 5: 3. Containers (20-30 Gallons) 
b. Plastic Liners 
c. Bench or Stools 

Containers (20-30 Gallons) Station 6: a. Plastic Sheets 
Plaatic Liners b. Basin or Bucket 
Bench or Stools c. Soap and Towels 

d .  Bench or Stools 

Station 7: a. Water  
b. Soap 
c. Tables 
d .  Wash Baain or  Bucker 

Sourcea: NIOSH, OSHA, USCG and EPA, October 1985. 

US. EPA, November 1984. 
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APPENDIX 5.3 

MAXIMUM DECONTAMINATIO\I LAYOUT' FOR LEVEL C PROTECTION 
. .  . .  - . . .  . 1. .i 

t ..,I 

. .  . 
1. . 

f-- . . .  

EXCLUSION 
ZONE boot Corer 

0 utcr G l o w  
Rtmuvrl RemavJ Clovr Wish 

TJW & 
3 r V W t d  

S O ~ J *  Suit 
R t m a a  

CON T AMI N AT1 ON Q 

CONTAM IN A T  ION 
CONTROL LINE - 

W i t h  Field 6-a Redress 

SUPPORT 
ZONE 
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APPENDIX 5.4 

MINIMUM DECONTAMIN.ATI.~N LAYOUT FOR 'LEVEL c PROTECTION 
. .  . .  . .  . 

. .  I ?  

: - :  
: i; 
. r _ .  

.: . 
. . .  r-J . .  

WINO OIAECflOH 
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I : ' 

Station 1: 

Station 2: 

Station 3: 

Station 4: 

Station 5 :  

Station 6: 

Station 'I: 

Station 8: 

Station 9: 

APPENDIX 5.5 
. .  . . .  

. .  

MAXIMUM MEASURES .: . 'FOR'LEVEL c DECONTAMINATION 
. . .  

S e gregat ed 
Equipment 
Drop 

Boot Cover and 
Glove Wash 

Boot Cover and 
Glove Rinse 

Tape Removal 

Boot Cover 
Removal 

Outer  Glove 
Removal 

Suit and  Boot 
Waah 

Suit and  Boot 
and Glove Rinse 

Caniat er or 
Mask Change 

Rocky Flats Plant  ER Program SOPS 
Revision 3 

I. Deposit equipment used at  the site (tools, sampiing 
devices and containers. monitoring instruments, 
radios, and clipboards) on plmtic drop cloths or in 
different containen with p l a t i c  i inen.  
Segregation at the drop reduces the 
probability of cross-contamination. During hot 
weather operations, a cool-down station may be 
set up within this area. 

2.  Scrub outer boot coven  and gloves with decon 
solution or detergent and water. 

3. Rinse off decon solution from stat ion 2 using 
copious amounts of water. 

4 .  Remove tape around boots and gloves and deposit 
in conrainer with plastic liner. 

5 .  Remove boot coven and deposit in containers 
with piastic liner. 

6. Remove outer gloves and degosit in container 
with plastic iiner. 

7. Wash splash suit, gloves, and safety boota. 
Scrub with long-handled scrub brush and decon 
aolution. 

8. Rinse off decon solution using water. Repeat as 
many tirnea an necessary. 

9. If worker leaves exclusion cone to change 
canister (or mask), this is the last s tep in the 
decontamination procedure. The worker's canister 
is exchanged. Xew outer gloves and boot coven are 
put  on, and joints are taped. The worker returns 
to duty.  

January 1989 
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. '.,, . . . .  _,.  . . .. . .  . .  . . . . ' , i. . . .. .. . .  

APPEND I X ,5,5. Concluded 

MAXIMUM MEASURES'FOF~ LEVEL c DECONTAMINATION 

- . .  

! 

5:3 
I - . !  

Stat ion 10: 

Stat ion 11: 

Stat ion 12: 

Stat ion 13: 

Stat ion 14: 

Station 15: 

Station 16: 

Safety Boot 
Removal 

10. Remove safety boots and deposit in container 
with plastic liner. 

Splash Suit 
Removal 

11. With assistance of helper, remove splash suit. 
Deposit in container with plastic liner. 

Inner Clove 
Rinse 

12. Wash inner gloves with decon aolution. 

. .  
Inner Glove 
Wmh 

13. Rinse inner gloves with water. 

Face Piece 
Removal 

14. Remove face piece. Deposit in container with 
plastic liner. Avoid touching face with fingers. 

Inner Clove 
Removal 

15. Remove inner glove8 and deposit in lined 
container. 

Inner Clothing 
Removal 

16. Remove clothing soaked with perspiration and  
place in lined container. Do not wear inner 
clothing away from the site, because there is a 
possibility that  smail amounca of iontaminants  might 
have been transferred in removing the outer clothing. 
When applicable, begin a gross alpha contamination survey. 

' :: 
Stat ion 17: Field Waah 17. Shower if highly toxic, skin-corroaive, or skin- 

absorbable materiala are known or suspected t o  be 
present. Waah hands and face if ~ h o w e r  is not 
available. 

Stat ion 18: Redress 18. P u t  on clean clothes. 

Sources: NIOSH,  OSHA, USCG and EPA,  October 1985. 
U.S. EPA, November 1984. 
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Stat ion 1: 

Stat ion 2: 

Stat ion 3: 

Stat ion 4: 

Stat ion 5 :  

Stat ion 6: 

Stat ion 7: 

APPENDIX 5.6 .. r . .  
MAXIMUM MEASURES 'FOR LEVEL c DECONTAMINATION 

. .  
Equipment Drop 

Outer Garment ,  
Boots, and Gloves 
Wash and Rinse 

Outer Boot and 
Glove Removal 

Canister or 
Mask Change 

Boots, Gloves, 
and Outer Garment 
Removal 

Face Piece 
Removal 

Field Wash 

1. 

2. 

3 .  

4. 

5 .  

6.  

7. 

Deposit equipment used at  the site (tools, sampling 
devices and containers, monitoring instruments, 
radios, and clipboards) on plastic drop 
cloths. Segregation at  the drop reduces the 
probability of cross-contamination. During hot 
weather operations, a cool-down station may be set 
up within this area. 

Scrub outer  boots, outer gloves, and splash suit 
with decon solution or detergent water. 
Rinse oif using water. 

Remove outer  boots and gloves. Deposit in 
container with plastic liner. 

If worker leaves exclusive sone to change 
canister (or mask), this is the last s tep in the 
decontamination procedure. The worker's canister is 
exchanged. New outer  glover and boot covers are put  on,  
and joints are taped. The worker returns to  duty .  

Boot i ,  chemical-resistant splash suit, and inner 
gloves are removed and deposited in separate 
containers lined with plastic. 

Face piece is removed. Avoid touching face with 
fingers. Face piece deposited on plastic sheet. 

Hands and face are thoroughly washed. Shower as 
noon ~d possible. 

Sources: NIOSH, OSHA, USCG and EPA, October 1985. 
U.S. EPA. November 1984. 
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STANDARD OPERATING PROCEDURE 1.10 

' .  
P E R S 0 N N E L D E CO NT A h I1 N AT1 0 N-- L E V E L B P R 0 T E CT IO N 

1. PURPOSE 

T o  descr ibe the equipment  a n d  procedures required for  decontaminat ion  of persons 
who have  per formed f ie ld  act ivi t ies  in  Level B protect ion clothing. 

2. DISCUSSION 

T h e  Remedia l  Investigation Plan (RIP)  provides informat ion  a b o u t  t h e  scope a n d  
de ta i l s  of a specif ic  operat ion.  R e f e r  to the  R I P  Heal th  a n d  S a f e t y  P lan  f o r  
recommendat ions about  the level of protection worn to en ter  a s i te  a n d  the  c r i te r ia  f o r  
upgrading  or  downgrading  to o ther  levels of protection. 

Protect ive clothing a n d  equipment  must be worn  by personnel w h e n  k n o w n  or  
suspected hazardous substances 3re  involved. T h e  necessary equipment  a n d  procedures  
f o r  decontaminat ing  personnel i n  Level B protect ion a r e  addressed in  this SOP. T h e  
procedures  inc lude  maximum a n d  minimum decontaminat ion  measures.  

T h e  establ ishment  of decontaminat ion  lines is si te specific.  These l ines d e p e n d  upon 
the  types of contaminat ion a n d  the \vork  performed.  \Vhen the decontaminat ion  ! i n e  
is no  longer r e q u i r e d ,  c o n t a n i n a t c d  wash  a n d  rinse solutions a n d  ar t ic les  must  be 
conta ined  a n d  disposed of appropriately.  Disposal must fol low instal la t ion 
requi rements  a n d  a n y  appl icable  s ta te  a n d  federa l  regulations.  

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the  SOPs 1.1-1.10 is necessary. These  SOPs conta in  
informat ion  on the per formance  of f ie ld  activit ies.  They should be consul ted f o r  
specif ic  information on equipment  a n d  supplies; sample collection, preservat ion.  
packaging,  a n d  shipping; decontaminat ion procedures;  a n d  documenta t ion  
requirements .  Other  procedures direct ly  associated wi th  this SOP a r e  l isted below. 

SOP No. SOP Ti t le  

1.1 Genera l  Instruct ions f o r  Field Personnel 

I .6 Genera l  Equipment  Decontaminat ion 

1.8 Personnel Decontamination-Level D Protect ion 

1.9 Per son ne 1 De co n ta m i n a t i  o n -- L e ve 1 C P rot e c t i  o n 

SOP 1.10 
Page 1 
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3.2. Preparation . .  

3.2.1. Off ice  I .. , 

A. Review the RIP a n d  SOPS listed in Section 3.1. 

B. The  selection of the appropriate  level of personnel decontaminat ion is si te 
specific and determined by the si te health and  safety coordinator.  Consult  the  
si te Health and  Safety Plan fo r  the level of protection. Considerations f o r  se- 
lection include work activity,  known or  suspected contaminants ,  previous 
experience at the site, and  the installation of health and  safety requirements  
specif ied by the facility’s management company. 

C. T h e  site Health and  Safety Plan should include details  of the plans fo r  
ul t imate  disposal of protective clothing, waste water ,  a n d  potentially 
contaminated articles. The packaging a n d  disp,osal procedures must be 
approved by the installation authori t ies  responsible fo r  waste disposal. In fo rm 
al l  onsite personnel about the proper disposal of protective clothing a n d  
decontaminat ion solutions. 

D. Appendix 5.1 includes recommendations f o r  equipment  and  supplies used in  
maximum decontamination measures. Appendix 5.2 includes recommendations 
f o r  equipment and  supplies used in minimum decontamination measures. 
These appendixes contain general  equipment  guidelines. The selection of 
equipment  must be site specific to incorporate unusual w o r k  activit ies o r  si te 
features.  Detailed information is in the RIP.  

3.2.2. Documentat ion 

A. 

B. 

Obta in  a logbook f r o m  the QA off icer .  

The re  a re  no forms required to document decontaminat ion procedures a n d  the 
degree of documentation at ta ined.  

3.2.3. Field 

A.  Before f ie ld  activit ies begin, establish site work  zones to reduce the accidental  
spread of hazardous substances. The  establishment of work zones is s i te  
specif ic  and coordinated with the site health and  szifety coordinator a t  the 
time the site Health and  Safety Plan is prepzircd. Considerations f o r  
establishing work  zones should include wind direction. weather conditions.  
emergency situations,  changes in site activit ies,  and  access. 

B. Appendix 5.3 shows a n  example of a maximum decontamination layout f o r  
Level B protection. Appendix 5.4 shows a n  example of the minimal  
decontamination layout for  Level B protection. 

NOTE: These layouts may be modified according to site-specific conditions.  

January 1989 
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3.3. Operat ion 

3.3.1. Maxi m u m De c o n tam i n a t i an  Me as  u e s 

The  maximum decontaminat ion measures for  Level B a re  described in Appendix 5.5. 
These measures a re  guidelines and  may be modif ied according to site-specif ic 
conditions. 

3.3.2. hlodificntion of hlaximurn Decontamination Measures 

Depending upon site-specific conditions and  circumstances, modif icat ions to  the  
maximum decontaminat ion measures may be permissible. Two  example s i tuat ions in 
which the maximum decontaminat ion measures may be modif ied a r e  described below. 

A. Si tuat ion I--The individual  entering the contaminat ion reduct ion zone is 
expected to  be minimally contaminated. Extremely toxic or  skin-corrosive 
materials a r e  not present. Outer  gloves and  boot covers a re  worn. The  inner  
gloves a n d  boots a r e  not contaminated. 

The  following decontaminat ion stations described i n  Appendix 5.5 would be 
uti l ized in this s i tuat ion:  Station Numbers 1, 4-8, 10-12, a n d  15-19. 

B. Si tuat ion 2--The ind iv idua l  entering the contaminat ion reduct ion zone is 
expected to  be minimally contaminated. Extremely toxic o r  skin-corrosive 
materials a r e  not present.  Outer  gloves and  boot covers a re  worn. The  inner  
gloves a n d  boots a r e  not contaminated. The  individual  needs a new air  : a n k  
and  u i l l  re turn to the exclusion zone. 

The  following decontaminat ion stations described in Appendix 5.5 would be 
uti l ized in this si tuation: Station Numbers 1,  a n d  4-9. 

3.3.3. M i n i m u m  Decontamination hleasures 

The minimum decontaminat ion measures for  Level B a r e  described in Appendix 5.6. 
These measures a re  only guidelines and  may be modif icd according to si te-specific 
conditions. 

3.4. Postoperation 

3.4.1. Field 

At  the  completion of f ie ld  activities, all contaminated wash and  rinse water ,  
decontaminat ion solutions, a n d  contaminated art icles must be properly disposed of .  
T h e  disposal must follow installation requirements a n d  any  applicable s ta te  a n d  
federal  regulations. The  s i te  manager o r  f ield team leader is responsible fo r  the safe  
disposal of Contaminated materials. Planning fo r  proper disposal should be included 
dur ing  off ice  preparat ions before  f ie ld  activities begin. 

3.4.2. Documentation 

A. Record al l  monitoring instrument measurements in the logbook before leaving 
the site. 

Rocky Flats Plant ER Program SOPS 
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B. There a re  no forms required to document decontahina t ion  procedures a n d  the 
degree of decontaminat ion attained. 

3.4.3. Of f i ce  

All unused or  properly decontaminated equipment wi l l  be re turned to the equipment  
manager.  The  equipment manager should be informed of 311 stock items that  need to 
be ordered to replenish the inventory.  

4. SOURCES 

NIOSH, OSHA, USCG and  EPA. 1985. "Occupational Safety and  Health Guidance 
Manual for  Hazardous Waste Site Activities." Prepared by the National 
Institute for  Occupational Safety and  Health (NIOSH), Occupational Safety and  
Health Administration (OSHA), U.S. Coast Guard  (USCG), a n d  the U.S. 
Environmental  Protection Agency (EPA). U.S. Department  of Health and 
Human Services, Public Health Service, Centers for  Disease Control,  NIOSH 
report, October 1985. Washington, D.C.: U.S. Government Pr int ing Off ice .  

€PA. 1984. "Standard Operat ing Safety Guides", Environmental  Response Branch, 
Hazardous Response Support  Division, Off ice  of Emergency and  Remedial  Re- 
sponse, U.S. Environmental  Protection Agency document,  November 1984. 
Washington, D.C.: U.S. Government Printing Office.  

5. APPENDICES 

9.1. Equipment and Supplies for  h l a s i m u m  Decontamination hleasures for  Level B 

5.2. Equipment and Supplies for  hlinimum Decontamination hIeasures f o r  Level B 

5.3. Maximum Decontamination Layout for  Level B Protection 

5.4. hlinimum Decontamination Layout for  Level B Protection 

5.5. Maximum Measures for  Level B Decontamination 

5.6. 3Iinimum hleasures for Level B Decontamination 

Rocky Flats Plant ER Program SOPS 
Revision 3 January 1989 

SOP 1.10 
Page 4 



I 
~ _ . .  

3. . : 

! 
! 1.. 
I .  , 

APPEN.DIX 5.1 

EQUIPMENT AND SUPPLIES FOR MAXIMUM 
DECONTAMINATION MEASURES FOR LEVEL B 

Station 1: a. Various Size Containers 
b. Plastic Liners 
c. Plastic Drop Cloths 

Station 10: J. Csntainers (20-30 Gallons) 
b. Plastic Liners 
c. Bench or Stools 
d. Boot Jack 

Station 2: a. Containers (20-30 Gallons) 
b. Decon Solution or Detergent Water  Station 11: a. Rack 
c. 2-3 Long-handled, Soft-bristled b. Drop Cloths 

Scrub Brushes c. Bench or Stools 

Station 3: a. Containers (20-30 Gallons) Station 12: a. Table 
or 

High-pressure Spray Unit Station 13: a. Basin or Bucket 
b. Water  b. Decon Solution 
c. 2-3 Long-handled, Soft-bristled c. Small Table 

Scrub Brushes 
Station 14: a. Water 

Station 4: a.  Containers (20-30 Gallons) b. Basin or Bucket 
b. Plastic Liners c. Small Table 

Station 5 :  a, Containers (20-30 Gallons) 
b. Plastic Linen 
c. Bench or Stools 

Station 6: a. Containers (20-30 Gallons) 
b. Plastic Liners 

Station 7: a. 
b. 
C. 

Starion 8: a. 

b. 
C. 

Station 9: a. 
b. 
C. 

d .  

Containers (20-30 Gallons) 
Decon Solution or Detergent Water  
2-3 Long-handled, Soft-bristled 
Scrub Brushes 

Containers (20-30 Gallons) 
or 

High-pressure Spray Uni t  
Water  
2-3 Long-handled, Soft-bristled 
Scrub Brushes 

Air Tanks 

T a w  
Boot Coven 
Gloves 

Sources: NIOSH, OSHA,.USCG and EPA, October 1985 
U.S.  EPA. November 1984. 

Station 15: a. Containers (20-30 Gallons) 
b. Plastic Linen 

Station 16: a. Containen (20-30 Gallons) 
b. Plastic Liners 

Station 17: a. 
b. 

Station 18: a. 
b .  
C. 

d.  
e. 
f. 

Station 19: a. 

b. 
C. 
d. 
e. 

Containers (20-30 Gallons) 
Plastic Linera 
Water 
Soap 
Small Table 
Basin or Bucket 
Field Showers 
Towels 

Dreasing Trailer Needed in 
Inclement Weather 
Tables 
Chain  
Lockera 
Cloths 
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c APPENDIX 5.2 

EQUIPMENT AND SUPPLIES FOR MINIMUM DECONTAMINATION MEASURES 
FOR L E V E L  B 

Station 1: a. Various Size Containers 
b. Plastic Liners 
c. Plaatic Drop Cloths 

Station 2: a. Containers (20-30 Gallons) 
b. Decon Solution 
c. Rinse Water 
d .  2-3 Long-handled, Soft-bristled 

Scrub Brushes 

Stat ion 3: a. Containers (20-30 Gallons) 
b. Plaatic Lines 
c. Bench or Stools 

'Station 4: 3. Air Tanks or Masks and 
Cartridges, Depending Upon- 
the Concentration and Types of 
Airborne Contamination 

b. Tape  
c. Boot Covers 
d .  Gloves 

Station 5: a. Containers 
b .  Plastic Liners 
c. Bench or Stools 

Station 6: a. Plastic Sheets 
b. Basin or Bucket 
c. Soap and Towels 
d .  Bench or Stools 

Station 7: 3. Water 
b. Soap 
c. Tables 
d. Wash Basin or Bucket 

Sources: XIOSH, OSHA, USCG and EPA, October 1985. 
U.S. EPA, November 1984. 

Rocky Flats  Plant E R  Program SOPS 
Revision 3 January 1989 

SOP 1.10 

Page 6 



I ! :  
!.. '.I 

r - -  

APPENDIX 5.3 
, -  i . .  

.. . 

MAXIMUM DECONTAMIN'ATION 'LAYOUT FOR LEVEL B PROTECTION . .  . . . .  

I -  
~ 

EXCLUSION 
ZONE 

804t  C8Wl 
a - Outer Glovr I (M 

Rocky Flats Plant ER Program SOPS 
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APPENDIX 5.4 
. .  

MINIMUM DECONTAMINATION LAYOUT FOR LEVEL B PROTECTION 

WINO OlRECflON 
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APPEN)IX 5.5 

MAXIMUM MEASURES FOR LEVEL B DECONTAMINATION 

Stat ion 1: Segregated Equipment 
Drop 

Stat ion 2: Boot Cover and 
Glove Wash 

Stat ion 3: Boot Cover and 
Glove Rinse 

Stat ion 4: Tape Removal 

Stat ion 5: Boot Cover 
Removal 

Stat ion 6: Outer Glove 
Removal 

Stat ion 7: Suit and Safety 
Boot Wash 

1. 

2.  

3 .  

4 .  

5 .  

6. 

7. 

Deposit equipment used at  the site (tools, sampling 
devices and containers, monitoring instruments, 
radios, and clipboards) on plastic drop 
cloths or in different containers with plastic 
liners. Segregation at  the drop reduces the 
probability of cross-contamination. During hot 
weather operations, a cool-down station may be 
set up within this area. 

Scrub outer boot covers and gloves with decon 
solution or detergent and water. 

Rinse off decon solution from station 2 using 
copious amounts of water. 

Remove tape  around boots and gloves and deposit 
in container with plastic liner. 

Remove boot cover3 and deposit in container 
with plaatic liner. 

Remove outer g!oves and deposit in container 
with plastic liner. 

Wash chemical-resistant splash suit, SCBA, 
gloves, and safety boots. Scrub with long-handled 
scrub brush and decon solution. Wrap SCBA 
regulator (if belt-mounted type) with plastic to 
keep out  water. Wash backpack assembly with 
sponges or cloths. 
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Revision 3 January 1989 

SOP 1.10 
Page 9 



. .  

. . .  

APPENDIX 5.5, Contintiled 

MAXIMUM MEASURES FOR LEVEL B DECONTAM,INATION 

Station 8: Suit, SCBA. Boot, 8. Rinse off decon solution using copious amounts 
and Glove Rinse of water. 

Station 9: .Tank Change 

Station 10: Safety Boot 
Removal 

S t a t i m  11: SCBA Backpack 
Removal 

Station 12: Splash Suit 
Removal 

Station 13: Inner Glove 
Waah 

Station 14: Inner Glove 
Rinse 

Station 15: Face Piece 
Removal 

Station 16: Inner Glove 
Removal 

9. If worker leaves exclusion eone to  change air 
tank,  this ia the  last s tep in the 
decontamination procedure. The worker’s air tank is 
exchanged. New outer  gloves and boot covers 
are put on, and joints are  taped. The worker returns to 
duty.  

10. Remove safety boots and deposit in container 
with plastic liner. 

11. While still wearing face piece, remove back- 
pack and place on table. Disconnect hose from 
regulator valve. 

12. With the assistance of a helper, remove splash 
suit. Deposit in container with plastic liner. 

13. Wash inner gloves with decon solution 

14. Rinse inner glovea with water. 

15. Remove face piece. Deposit in container wirh 
plastic liner. Avoid touching face with fingers. 

16. Remove inner gloves and deposlt in lined 
container. 

Rocky Flats Plant  ER Program SOPS 
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APPENDIX 3 .5 ,  Concluded 

MAXIMUM MEASURES FOR LEVEL B DECONTAMINATION 
. .  

Station 17: Inner Clothing 17. 
Removal 

Station 18: Field Wash 

Station 19: Redress 

18. 

19. 

Remove inner clothing. Place in container with 
liner. Do not wear inner clothing away from the site, 
because there is a possibility that  small amounts  
of contaminants might have been transferred in 
removing the outer clothing. Begin a gross alpha 
radiation survey, when applicable. 

Shower if highly toxic, skin-corrosive, or skin- 
absorbable materials are known or suspected t o  
be present. Wash hands and face if shower is 
not available. 

P u t  on clean clothes. 

Sources: NIOSH, OSHA, USCG and EPA,  October 1985. 
U.S. EPA,  November 1984. 
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APPENDIX 5.6 

MINIMUM MEASURES FOR' LEVEL B DECONTAMINATION 

Stat ion 1: Equipment Drop 

Stat ion 2: Outer Garment, 
Boots, and Gloves 
Wash and Rinse 

Stat ion 3: Outer Boot and 
Glove Removal 

Stat ion 4: Tank Change 

1. Deposit equipment used at  the site (tools,sampling 
devices and containers, monitoring instruments, 
radios, and clipboards) on plastic drop 
cloths. 

Segregation at  the drop reduces 
the probability of cross-contamination. During hot  
weather operations, a cool-down station may be set 
u p  within this area. 

2. Scrub outer boots, outer gloves, and chemical-resistant 
splash suit with decon solution or detergent water. 
Rinse off with water. 

3. Remove outer boots and gloves. Deposit in 
container with plastic liner. 

4. If worker leaves exclusive zone to  change air 
tank,  this is the last step in the 
decontamination procedure. The worker'a air t ank  is 
exchanged. Yew outer gloves and boot covers are 
7 ~ :  J n ,  and joints are taped. The worker returns to d u t y  

Station 5 :  Boots, Gloves 5 .  Boots, chemical-resistant splash suit, and inner 
and Outer Garment 
Removal containers lined with plastic. 

giovea removed and deposited in separate 

Station 6: SCBA Removal 6. SCBA backpack and face piece are removed. Avoid 
touching face with fingers. SCBA is deposited 
on .plastic rheets. 

Station 7: Field Wash 7. Hands and fnce are thoroughly washed. Shower as 

soon as possible. 

Sources: NIOSH, OSHA. USCG and EP.4. October 1985. 
U.S. EPA,  November 1984. 

Rocky Flats Plant ER Program'SOPs 
Revision '3 January 1989 

S O P  l.lQ 
Page 12 



, : '! 

i :  
I .  
I . .  . 

, -  

STANDARD OPERATJNG PROCEDURE 2.1 

, 
PRESAhIPLE PURGING O F  WELLS 

1. PURPOSE 

To i d e n t i f y  wel l -purg ing  p r o c e d u r e s  fo r  e v a c u a t i o n  of s t a g n a n t  w a t e r  f rom t h e  wel l  
bo re  a n d  i t s  r ep lacemen t  by  g r o u n d w a t e r  i n  s u f f i c i e n t  q u a n t i t i e s  so t h a t  a w a t e r  
s a m p l e  r ep resen ta t ive  of t h e  f o r m a t i o n  o f  comple t ion  c a n  be co l lec ted .  

2. DISCUSSION 

T h e  cho ice  of p rocedure  a n d  e q u i p m e n t  f o r  well  e v a c u a t i o n  d e p e n d s  o n  t h e  R e m e d i a l  
Inves t iga t ion  P l a n  (RIP), t h e  y ie ld  o f  t h e  well ,  w a t e r  d e p t h ,  well  size,  a n d  t h e  t y p e  of  
w a t e r  ana lys i s .  This p r o c e d u r e  desc r ibes  va r ious  me thods  f o r  we l l  e v a c u a t i o n .  
Col lec t ion  a n d  measu remen t  of samples  a n d  the  d o c u m e n t a t i o n  of  d a t a  s h o u l d  be 
p e r f o r m e d  a s  desc r ibed  i n  t h e  assoc ia ted  p rocedures  (see 3.  I ) .  

Pe r i s t a l t i c  P u m p  

U s i n g  a per i s ta l t ic  p u m p  f o r  well e v a c u a t i o n  is p a r t i c u l a r l y  a d v a n t a g e o u s  because  t h e  
s a m e  sys tem m a y  be used f o r  s ample  co l lec t ion .  In a d d i t i o n ,  t h e  f l o w  r a t e  is eas i ly  
con t ro l l ed  w i t h  a per i s ta l t ic  p u m p .  T h e  p u m p  can  be used in  wells o f  a n y  d i a m e t e r  
a n d  nonplurnb  wells. a n d  th: p u c p  is zighl:; por;;ible a n d  r ead i ly  a v a i i a b i r .  However .  
pe r i s t a l t i c  p u m p s  c a n  o n l y  be used  in welis w i t h  3 po ten t iome t r i c  leve l  less t h a n  25 F t  
be low t h e  l a n d  su r face .  A d d i t i o n a l l y ,  l ow p u m p i n g  r a t e s  m a k e  i t  d i f f i c u l t  to e v a c u a t e  
t h e  we l lbo re  i n  a reasonable  a m o u n t  of  t ime. A n  e l ec t r i c  power  s o u r c e  is r e q u i r e d ,  
a n d  t h e r e  is a h i g h  l ike l ihood of s t r i p p i n g  t h e  volati les.  

. .  

Bladder P u m ~  

T h e  b l a d d e r  p u m p  (Midde lburg  t y p e  or  d i a p h r a g m )  is a p a r t i c u l a r l y  good cho ice  w h e n  
t h e  well  d e p t h  is beyond t h e  c z p a b i l i t y  of the  peristaltic p u m p .  I n  a d d i t i o n .  t h c  
r e l a t ive ly  h igh  pumping  r a t e  a l lows r a p i d  well evacua t ion .  B l a d d e r  p u m p s  a r e  
por tab le .  t hough  the  accessory e q u i p m e n t  m a y  be cumbersome .  With d e e p  pu rg ing ,  
l a rge  volumes  of gas a n d  longe r  cyc les  a r e  r equ i r ed .  O p e r a t i n g  t ime  a n d  expense  a r e  
inc reased  a s  a result .  

Bai le r  

For sha l low,  smal l -d iameter  wells w i t h  low yields,  evacua t ion  o f  t h e  well  by ba i l e r  is 
r ecommended .  Bailers a r e  m e c h a n i c a l l y  s imple ,  l i gh twe igh t  a n d  h i g h l y  po r t ab le .  
c o n s t r u c t e d  i n  m a n y  sizes, a n d  r e q u i r e  n o  e x t e r n a l  power  source .  Bai le rs  ?.re eas i ly  
o p e r a t e d  a n d  c l eaned  a n d  inexpens ive .  T h e  p r i m a r y  d i s a d v a n t a g e  of  ba i le rs  is t he i r  
l imi t ed -vo lume  purg ing  capab i l i t y ,  espec ia l ly  in  deep  wells w h e r e  p u r g i n g  1: l abo r  a n d  
t i m e  consuming .  Ano the r  d i s a d v a n t a g e  is t h a t  s ampl ing  personnel  a r e  d i r c c t l y  cxposcd  
to con taminan t s .  
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Electr ic  Submersible  P u m p  . .  

j T h e  submersible  p u m p  is commonly used f o r  purg ing  deep, large-diameter  wells 
’ requi r ing  high pumping rates: T h e  p u m p  is portable  a n d  self-contained except  when 

auxi l ia ry  power sources a r e  employed. T h e  pr imary  disadvant3ge is t h a t  the p u m p  can  
be d i f f i c u l t  to decontaminate  a n d  t ransport .  O t h e r  disadvantages a r e  damage  caused 
by d r y  pumping,  damage to the gears (when the  water  contains  high levels of 
suspended soils), a n d  the high cost of these large-capacity pumps. 

ReciDrocating Piston Submersible P u m m  

T h e  reciprocat ing piston submersible  p u m p  is a portable  system f o r  purging wells wi th  
water  depths  u p  to  500 f t .  These pumps develop high pumping rates  a n d  c a n  be 
opera ted  in  2-inch-diameter wells. T h e  system is opera ted  by compressed gas ( a i r  o r  
ni t rogen)  a n d  d r i v e n  by a n  a i r  motor. T h e  pump is self-pr iming,  a n d  the  gas t h a t  
d r ives  t h e  p u m p  does not contac t  t h e  purged  water .  T h e  p u m p  is constructed f r o m  
stainless steel  a n d  c a n  be decontaminated  easily. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operat ion,  a review of the  SOPs 1.1-1.10 is necessary. These SOPs c o n t a i n  
informat ion  on t h e  per formance  of f ie ld  activit ies.  They  should be consul ted f o r  
specif ic  in format ion  about  equipment  a n d  supplies; sample collection. preservat ion,  
packaging, s n d  shipping; decontaminat ion  procedures;  a n d  documenta t ion  
requirements.  Procedures direct ly  ?ssoci3ted x iLh !his SOP a r c  listed bc lou .  

SOP No. SOP Ti t le  

1.1 

1.6 Genera! Equipment  Decontaminat ion 

Genera l  Instruct ions f o r  Field Personnel 

2.2 Field Measurements  on G r o u n d  a n d  Surface  Water 
Samples 

2.3 Sampling Monitor ing Wells with a Bladder Pump 

2.4 Sampling Monitor ing Wells with a Bucket-Type Bailer 

2.5 Sampling hloni tor ing Wells with a Submersible Pump 

2.6 Sampling Monitor ing Wells with a Peristalt ic Pump 

3.1 Water Level Measurement  

6.1 Health a n d  Safe ty  Monitor ing of Combustible Gas 
Levels 

6.2 Heal th  a n d  Safe ty  Monitor ing of Organic  Vipers with 
a Photoionizat ion Detector 
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6.3 Health a n d  Safety Monitoring of Organic  Vapors  wi th  
a Flame Ionization Detector 

' : 
3.2. Preparation 

3.2.1. O f f i c e  

A. Review the RIP and  SOPs listed in Section 3.1. 

B. Coordinate  schedules/actions with the installation s ta f f .  

C. Obtain appropriate  permission for  property access. 

D. Assemble the equipment  a n d  supplies listed in Appendix 5.1. Ensure the  
proper operation of all  sampling equipment.  

E. Have the  si te manager order  the s tandard solutions fo r  specif ic  conductance 
and  pH/alkal ini ty  calibrations to be performed ei ther  before depar t ing  f o r  the 
site or  upon arr ival  a t  the site. 

F. Consult  with the  si te manager about  purging techniques a n d  the  disposal of 
purged water a n d  other  sampling expendables. 

G. Make arrangements  to buy or  lease an  a i r  compressor or bottled nitrogen. 

3.2.2. D o c u m e n t s t i o n  

A. Obtain a logbook f rom the QX off icer ,  

B. 

C. Obtain a suff ic ient  number of the appropriate  ER Program da ta  collection 

Record results of the equipment  check in the logbook. 

forms (see INDEX TO SOPs). 

D. Consult the ER Program da ta  adminis t ra tor  fo r  a cur ren t  list of in format ion  
used in the completion of da ta  forms. 

3.2.3. Field 

A. Locate the monitoring wells to be sampled and  the appropriate  
decontamination area.  Locate the staging area and  a reas  f o r  managing purged 
water a n d  expendable sampling materials. Check decontamin3t ion zones a n d  
barricades to public access. Plan to purge the \veils. moving f rom the least 
contaminated to most contaminated. 

Decontaminate the purging pump or bailer before taking the f i rs t  sample a n d  
between sampling intervals (see SOP 1.6. General  Equipment Decontamination. 
and the RIP).  

.. 

B. 
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3.3. Operat ion - . .  

A. Record all, calculat ions,  and f ie ld  measurements  accord ing  t o  SOP 2.2, Field 
Measurements on G r o u n d  a n d  Surface  Water Samples. 

B. Calculate the  a m o u n t  of water  in  the well casing w i t h  t h e  formula  shown 
below. 

(d2)  
(Pi) x x ( h l  - h,) x 7.48 = gallons per  bore 

4 
volume 

where 

pi  = 3.1416 
d = inner  d iameter  of well casing ( f t )  

h, 
h, 

bore volume 

= d e p t h  of well f r o m  top of well casing ( f t )  
= d e p t h  to water  f r o m  top of casing (de te rmined  in  fielc ) ( f t )  
= volume of water  equivalent  to the  s t a n d i n g  water  in  a well 

C. Measure f loat ing organic  layer  volume in  the  well. Slowly lower a bai ler  to 
the level of water  i n  t h e  well. Allow the bai ler  to  f i l l  gradual ly  to 
approximately one-half  of its capaci ty .  Slowly retr ieve t h e  bai ler  a n d  pour  
the sample into a c lear  glass beaker.  Allow the sample to set t le  a n d  measure 
the volume of f loat ing organics.  Record reading in the  f ie ld  notebook. 

3.3.1. Peris ta l t ic  (Suct ion-Lif t )  Purno 

T h e  per is ta l t ic  pump is a self-pr iming,  low-volume pump consis t ing of a rotor  a n d  
ball-bearing rollers. T u b i n g  inser ted a r o u n d  the  p u m p  rotor  is squeezed by the  rollers 
as the  rotor revolves. O n e  e n d  of the precleaned tub ing  is placed i n t o  the well while  
the o ther  end is connected to  a f low-through bath.  As the  rotor  revolves. water  is 
d r a w n  ( u p  to one gallon per  minute)  f rom the well. 

* 

F o r  purging with a per is ta l t ic  pump,  proceed as  described below. 

1 .  Using clean equipment ,  determine the  total  depth  of the  well a n d  water  level 
with a n  electric sounder  or steel tape (see SOP 3.1, Water Level  Measurement) .  
Calculate the f l u i d  volume in the casing, using the c3sing volume o r  the bore 
volume ( the  R I P  may requi re  considering the latter) .  

2.  Determine t h e  d e p t h  f r o m  the  casing top to the midpoin t  of t h e  screen or  well 
section open to a q u i f e r .  Consult  the well complet ion a n d  water  leve! 
measurement records or  sound f o r  the bottom. 

3. If d e p t h  to midpoint  of screen exceeds 25  f t ,  choose a n  a l t e r n a t e  system 

4. Lower in take  in to  the  well a short  distance below the w a t e r  level a n d  begin 
water removal.  Collect  or dispose of the purged water  i n  containers  of  the 
type specif ied in the RIP. Lower suction in take  to m a i n t a i n  submcrgence a n d  
allow f o r  successive purging of the water  column. 
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5.  Monitor the a i r  above the wellhead (as specified in SOP 6.1, Heal th  a n d  Safe ty  
Monit i r ing of Combustible Gas Levels; SOP 6.2, Health a n d  Safe ty  Monitor ing 
of Organic  Vapors wi th  a. Photoionization Detector; and  SOP 6.3, Health a n d  
Safety Monitoring' of Organic  Vapors with a Flame Ionization protector) to 
determine the potential  f o r  explosion, f ire,  a n d  any  toxic e f f ec t  on workers.  

6.  Record the amount  of water purged and  discharge rates. A cal ibrated bucket 
and  stopwatch a re  .most commonly used to obtain this measurement.  

7.  Purging procedures will follow the Rocky Flats  Plant cur ren t  "L" procedures 
(see Appendix 5.2). 

8. After  pumping, monitor the  water level recovery. The  recovery rate  may be 
useful i n  determining the sample rate.  

9. Decontaminate the tubing a n d  f i t t ings according to SOP 1.6, General  
Equipment Decontamination. 

3.3.2. Bladder (Gas-Ouerated.  Saueeze-Tvue) PumD 

Bladder  pumps consist of a membrane enclosed in stainless steel housing. Water enters  
the membrane through 3 lower check valve; compressed gas is injected into the cavi ty  
between the housing and  bladder.  Water is transported through a n  upper  check valve 
a n d  into a discharge line. The  process is repeated to cycle the water  to the sur face  
a n d  into the flow-through bath.  

For p u r g i n g  with a bladder pump, proceed as described b e l o u .  

1 .  Using decontaminated equipment,  determine the tot31 depth of the well a n d  
the water level with a n  electronic level indicator  (see SOP 3.1, Water Level 
Measurement). Then  calculate the f lu id  volume in the well casing (ei ther  
casing or  bore volume). 

2. Determine the depth f rom the casing top to the  midpoint of the screen or  well 
section open to aqui fe r  (consult well completion and  water level measurement 
records). If two or  more screen sections a r e  present. determine a t  which 
section to set intake and  note in logbook. 

3. Lower pump assembly into the well unti l  the  pump is near the middle of the 
screened interval.  

4. Attach compressed gas and  discharge lines. Adjust  cycle. 

5 .  Begin water removal; collect or  dispose of the purged water i n  containers of 
the type specified in  the RIP. 

6. Monitor the air  above the wellhead according to the RIP to determine the po- 
tential fo r  f i re ,  explosion, a n d  any  toxic e f fec t  on workers. 

7.  Measure the rate of discharge frequent ly  (every two g n l l o n s ) .  .A calibr3ted 
bucket and  stopwatch a re  commonly used to obtain this mc:isursment. 
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8. Purging procedures  will fol low t h e  .Rocky Flats  Plant  c u r r e n t  "L" procedures  
(see Appendix  5.2). 

A f t e r  pumping,  monitor the  water  level recovery.  
useful in  de te rmining  the sample rate.  

! 
9. T h e  recovery ra te  may be 

10. Decontaminate  the  pump assembly (see SOP 1.6, Genera l  E q u i p m e n t  
Decontsmina tion). 

3.3.3. Bailer 

Water is removed f r o m  the bore by a vessel of known volume. 
water ,  a n d  the uni t  is re t r ieved wi th  a l ine or  rope. 

T h e  vessel f i l ls  w i t h  

F o r  purging w i t h  a bailer,  proceed as descr ibed below. 

1. 

2. 

- .  

4. 

5 .  

6. 

7. 

Using decontaminated  equipment ,  de te rmine  the  total  d e p t h  of the  wel l  a n d  
the water  level wi th  a n  electr ic  sounder  or  steel tape (see SOP 3.1, Water Level  
Measurement).  T h e n  calculate  t h e  f lu id  volume i n  the well casing (e i ther  
casing or  bore volume).  I f  consider ing the a m o u n t  of water  in  the  well  casing 
a n d  the f i l t e r  pack is required,  consult the  RIP  f o r  the  a p p r o p r i a t e  
calculations.  

Lower t h e  bailer in to  the well a n d  begin water  removal.  Collect or dispose of 
purged water  in containers  of the type specified in the RIP. 

T h e  a i r  above the !veilhead must be monitored (IS specif ied b y  SOP 6.!. 
Hesl th  a n d  Safety Monitoring of Combustible Gas Levels; SOP 6.2. Heal th  a n d  
Safe ty  Monitor ing of Organic  Vapors  with 3 Photoionization Detector;  a n d  
SOP 6.3, Heal th  a n d  Safe ty  Monitor ing of Organic  Vapors  with a F lame 
Ionizat ion Detector)  to de te rmine  t h e  potential  f o r  explosion, f i re ,  a n d  a n y  
toxic e f f e c t  on workers.  

Record the amount  of water  purged a n d  discharge rates  f requent ly  (every  t w o  
gallons). A cal ibrated bucket  a n d  s topwatch a r e  commonly used to o b t a i n  this  
measurement.  

Purging procedures will follow the Rocky Flats  Plant  cur ren t  "L" procedures  
(see Appendix  5.2). 

Once the well has been bailed. monitor the water  level recovei>.. T h e  recover).  
ra te  may be useful  in  de te rmining  t h e  sampling rate.  

Decontaminate  the  bailer (see SOP 1.6, Genera l  Equipment  Decontaminat ion)  

3.3.4. Electric and  Reciurocatine Piston Submersible Purnns 

T h e  pump assembly is suspended f r o m  the discharge tubing and  submerged in the  well. 
b'ater is t ransported through the  discharge tube  to the  sur face  b y  cent r i fuga l  o r  piston 
action. X portable  generator  (or  bat tery)  is used to provide 3 power source f o r  the  
electr ic  pump a n d  a winch in some cases. A portable a i r  compressor 1i .used to d r i v e  
the piston-type pump.  
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For purging wi th  a submersible pump, proceed as  described below. 

1. 

2 .  Decontaminate the pump assembly (see SOP 1.6, General  Equipment 

Purge the  well as prescribed in  steps 1-3 and  5-9 in method 3.3.1. ! 

Decontamination).  

3.3.5 Dedicated P u m p  System 

The  dedicated pump system will consist of a n  air-actuated bladder  pump with 
downward  f low checking valves on the inlet  to the inside of the bladder  and  on the 
tubing above the  outlet  f rom the  inside of the  bladder.  Air is delivered to the outside 
of the  bladder a n d  pressure is maintained long enough tha t  the bladder  is compressed 
and  water  inside i t  is forced in to  the discharge tubing. Water is kept  f r o m  exi t ing the 
bottom of the pump by the lower check valve. The  a i r  pressure is vented to surface 
through the same pressurizing tube (requir ing a t ime dependent  on length of tubing, 
required air  pressure, a n d  depth  of submergence of t he  pump). Water forced into the 
discharge tubing is held by the upper check valve. The  cycle is repeated unt i l  
discharge reaches the sur face  and  purging begins. Because of this pumping 
mechanism, the discharge is delivered to the sur face  i n  cyclic slugs, but  the 
pressurizing a i r  is never in  contact  with the water.  

The upper check valve has a small-diameter bypass so that  water in the discharge 
tubing wi l l  d ra in  back into well and  not freeze. 

1. 

? -. 

3. 

4. 

5 .  

6. 

7 .  

8. 

9. 

Attach compressor to Pump Pressure Inlet on controller (use oil-less compressor 
to protect pneumatic logic components inside controller) .  

Connect red a i r  hose between well cap and  Pump Supply on controller.  

Position Refi l l  and  Discharge knobs to center  position (12 o’clock) and  s ta r t  
compressor. Record the time a t  the s tar t  of pumping in the f ie ld  notebook. 

Set gas pressure level to  a pressure suf f ic ien t  to l i f t  the  column of water in  
the discharge tubing plus 30 psi, but do not excccd 125 psi total. 

Adjust Discharge knob so that  venting occurs a t  the end of the slug discharge. 

Decrease Refi l l  cycle t ime until  volume discharged in each cycle begins to 
decrease. I f  decrease is immediate, lengthen both Refil l  and  Discharge cycle 
times a n d  repeat steps 5 and 6. 

Measure volume produced in a container of known volume (e.g., plastic trash 
can or  plastic bucket). 

Cont inue pumping unt i l  the appropriate  volume has been purged. Record time 
a t  end of pumping as well as the total volume pumped in the f ie ld  riotebook 
and on the Field Water Qual i ty  Data Sheet. 

Measure and  record water  level a t  the end of puniping. 
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3.4. Postoperation 

3.4.1. Field , 

A. Ensure that all  equipment  is accounted for,  decontaminated (see SOP 1.6, 
General  Equipment Decontamination),  and  ready fo r  shipment .  

B. Restore the si te to the  presampling conditions specified i n  the RIP.  

3.4.2. Documentation 

A.  Record cleanup procedures a n d  any  uncompleted work (l ike si te restoration or  
incomplete purging) in  the logbook. 

B. Complete logbook entries,  ver i fy  the  accuracy of entries,  a n d  s ign/ ini t ia l  a l l  
pages. 

C. Review data  collection forms f o r  completeness. 

3.4.3. Off ice  

A. Deliver original forms  a n d  logbooks to the si te manager f o r  technical review. 
He/she will review, sign forms, and  transmit to the document  control of f icer  
(copies to the fi les) fo r  eventual  delivery t o  the  Department  of Energy. 

B. Inventory equipment  a n d  supplies. Repair  o r  replace all broken or  damaged 
equipment.  Replace expendable items. Return  equipment  to equipmenr 
manager and report  incidents of malfunct ion or dam3ge. 

4. SOURCES I '  

Barcelona, M. J., J. P. Gibb, J. A. Helfr ich,  a n d  E. E. Garske.  1985. "Practical  Guide  to 
Groundwater  Sampling." US. Environmental  Protection Agency report  
EPA/600/2-85/ 104. Washington, D.C.: U.S. Government  Pr int ing Off ice. 

Korte ,  N., and  P. Kearl .  1984. Procedures for  the Collection a n d  Preservation of 
Groundwater  a n d  Surface  Water Samples and  for  the  Instxllation of Monitoring 
Wells: First  Edition. US. Department  of Energy, Grand Junct ion.  Colorado. 

Mo r r is0 n. R . D . 1 9 8 3.  " G r o u n d  Wa t e r M o  n i tor i n g Tec h no  1 og y , P roc e d u r es . E q u i p me n t 
3 nd A p p 1 i ca t i o n s." TI MC 0 Man u fact  u r i n g , I n c .. 8 5 -9 0. E v a n s r o n . I 11 in o is. 

5 .  APPENDICES 

5.1. Equipment and  Supplies Checklist  

5.2. Current  Rocky Flats Plant  Procedures fo r  Groundwater  Monitoring Program 
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. APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Purg ing  p u m p  o r  ba i l e r  

Water leve l  s o u n d i n g  d e v i c e  

Ca lcu la to r  

C o n d u c t i v i t y  me te r  

pH mete r  

Dig i ta l  t i t r a t i o n  k i t  

C a l i b r a t i o n  so lu t ions  

A i r  compressor  o r  bo t t led  n i t rogen  (as  needed)  
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I r A P P E N o I X  5.2 
1 1 i - 

ROCKWELL INTERNATIONAL 

SAMPLING P R O C E D U R E  F O R  R O U T I N E  G R O U N D  MONITORING P R O G R A M  
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A u c c o r :  

A P P E N D I X,[ 5.2, Con f i n u e d 
8 

. .  

SAHPLIYC PROCEDURE FOR GROUNDWATER 
UONITORING P R O C U H  

L-6213-C 

.>. ; p e : *: e c 

.A.p p r : ' r  e a 

* Approved 

A p p r 0'1 e a 

.:.opro'r~fl 

Aop r w e d  

SV: 

a . , .  
i * . 

.. 
Ti:l'e : 

T l t l e :  

:his ;rsceaure conca ins  consecucive ly  numbered ?ages 1 through . 
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DISTZIBLTION 
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A P P E N D I X  5.?. Continued . .  r 
. .  

. .  I . .  

. S c u r p z e n c  Deconcamiza-ion 

. -a iar  L a v e i  :!easuremenc 

- z e i l  ?urgrng ana  C s n c a r r a e n c  

. r i e i d  Facer Ouiiiic:: Xeasuremencs 

- Sampie C o l l e c c i o n .  2 o c r l l - 3  a-a P r e s e r r a c i o n  

. .;,uai L y: As s u r a n c e  /Guaii::r 'Z-sncr? i 

. ?oc*;=encazion a n c  3 a i a  ?inaee=enc 

.. 

-. 

. .  Samoi izg  is done on a acarzer;:; 3asis u s i n g  t h e  c a i e n a a r  y e a r .  

l e v e i  x a s u r e m e n c s  a:e caken on a inonchi:; basis  a; each  *- 'eLL :ccaCi:n. 

'--deer 
. .  . 
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A P P E N D I X  5.1. Continued . .  r 

.-- 

?. e mar %s ? ? ?. - - -  
Sulf - r rc  aczd ( : i 2 s 0 , )  3 5 2 Corros ive .  Zauses severe  
' c s c c e n c r a z e a )  burns .  ?overea l  o x i d i z i z g  ana 

dehvdracing agenr  . ?.avid 
heac ing  ana  spia:=ericg m e n  
r i x e a  ,~izh water .  Capab L e  
Fgnnz=i.z r i r . e i y  cl.:idea 
c o w u s c i b l e  macerrais. 
Hydrogen is evoivea iz concacz  
u i c h  many mecals .  K'arardous 
Ln concacc v ich  c a r b i d e s .  
chloraces.  Eulminaces. 
nicraces. Uicraces .  ?ovderea 
m e t a l s ,  and combuscibles .  .i.dd 
a c i d  :3 uacer  i'nen c r i ' ~ ' c~ r . z .  
Speeas r e a c c i o n  ana reduces 
r e a c t i o n  cemperacures a i  
oxidancs v i rh  comousribles i - e  
zo heaci-5 and dehpcrz=tsn.  

.. . 

, . .  . 

S o d i u  Xyaroxzde ( Y a O H )  2 11 L Caucic .  3eac:s v ich  vacer  '-3 
produce near. and sceam. 
contac: . j ich combusribles  ar.i 
inois?Lre. i: xav heac enoupn 
:a i g n i c e .  
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A P P E N D I X  S.2, Continued. . .  

2 . L . 3  S t a i n i e s s  s c e e l  b a i l e r s .  Scainless  s c a e i  S a i l e r s  Jay be used :a 

b a i l  ;ells v ~ c h  :oca1 depths belov 50 Eeec and/or scotape volunes under i J  

-2:erZ. 2.c:: =cy c i z s  b 2  usad *<hen dadliacsd or poriabie  pump S:v-sKcwr are 

a..ava:,;ra:a. 

. .  
. . .  . .- 

_ -  . .  ..- Oil-lass ai:  iacuressor. 

l . 7  ' i e l a  l og00oK.  
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A P P E N D I X  5.& Continued 
. .  i . . .  , .  

. .  . .  . .  
. .  

. . .. . . . - - ^ "  . . ..bCL... 
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APPENDIX 5.2, Continued . .  

I 

- .  L .  - 2 e i o n i z t a  zacar  

i . L . 5  .~Lcor.ox SoLucign: 5 i s s o i v e  9 . 5  cup o f  a iconox povder 7er  2 3aiLor. 

o f  c e i o n i z e a  o r  cis-"' -*,,ed ilacer. 

. .  - .. - - . -  - - J  ~ . .  ..- _ _ _ _ _ .  : ~ L L ~ * J  cirec:.-sns o n  s p e c z f i c  5 u f f e r  ':oz:le r2gaz-Lr.s 

;re=araci.n.  :;.o 5 ~ ~ :  --z:s, 2r.e ir. :.'.e L . 3 - 7 . 0  ranee. and :?.e oc?.er ir. :he 

3 . 0 - i O . 0  range a r e  needed. ??ace buf fers  in sample c o o l e r  f a r  szorane.  

These are made up fresh veekly i n  che Laboracorr and v e r i f L e d  o n  a l a b  pH 

ziezoz. ?.c=czi ;kt -.-slue on buffer  SoccLr. 

L . L . 7  Conducci-:ie:r Standard:  ;issoive 0.7LS9 g K C l  ( d r i e d  f o r  0r.e hour 

:?. a l > o ' C '  o v e n )  i n  1 Lizer  o f  deionized v a c e r .  l o v e r  z?.e c r T e r a C ' 2 z e  0 5  

-- -:.e s z a n o a r a  5 : ~  c o o i i n g  i n  i c e  bacii i o  i0.c. :=mediacelv zake :?.e 

zeasurerrenc sf c>.e s iandard  on [.".e l aboracor r  c a i i b r a t e d  conduc-'"'-' -- I - -., 
necer  and r e c o r d  va iue  on c a i i b r a t i o n  s i i c k e r  o n  boccie  o f  standard. 

? l a c e  s c a n c a r c  i n  saripie cooie: f ; r  s rorage .  ?is is made frssn :*eeii::. 

3 . e  s t a n d a r a  qlalue is depencenc on the tepperacure  o f  =>.e sampie a: --;=e 
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! . .  
I f  

,___ , .  

A P P E N D I X  5.2, Continued . .  

- 0 "  . -... 

- ,  . - -  a,,rprop:rLe~e 4 .  rcrpe. 

?? -as t i c  sAeecir.5.  

5urseons gioves. 

::eoprene gioves. 

::.-.-ex* 33'zerai is .  

-. :Roe c o v e r i z z s .  o r  boories  

Sampie boczLes.  

2aczerres  (sizes i .  2 ,  ana M) 

&.2.10 Chain-of-Cuscoav sheacs.  
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I _ '  , . . _  

I .-- 

i 
APPENDIX 5.2, * .  Continued 

. . .  
.. . .. ._. 

- . -  - ,  - . - . -  ? l a c e  on o u z r e r s  :ram c o o i e r  i nco  i a b e i e a  p?as:zc 5 e a K e r s  

5.1.5 Xinse probe wich d e i o n i z e d  vacer .  
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APPENDIX 5.2, Continued 
r _. - 

- . .  

1 

? 

947 
'371 
7 9 5  

LO20 

io45 
1070 
LO95 
L121 
:;47 

1173 
1199 
i225 
L251 
m a  
1305 
1332 
1359 
1386 
i413 
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XPPEND1.X 5 2 ,  Continued . ., . 
. .  

. .  . .  

_ . .  ~ ; . - .-  -ecori:za~r.aiz;n o f  :+.a z a c e r  La-iei souncer ;mu;< b e  s e r f 3 r ; e a  

af:er each reaoinq and scoKed i n  a c l e a n  p i a s c i c  ba5.  

Af?er :he r s a d i n g  r.as been =;ken. cecon che  souncer 1i:ecc'*7 ___, ou: sf :?.e 

v e i i .  

person v i p e s  i: v i t h  a iCimvipe8 sacuraced i n  aiconox s o i u c i o n .  f s l l o v e d  5:' 

a Kf=dipea sacuraced i n  d e i o n k e d  vacer .  

,jna person  shouid wind :.'.e sounder o n  :he r e e i  vnii.e i?.e O c h e r  
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I :  , . ,  . ... 

i .- I 
APPENDIX S.Z.  Continued i . .  . .  

. .  

5 . 2 . :  ?.:ecorc :?.e fo i iov i r . 5  L:. :?.e iogbooic:  

. y e i i  l ;caz,on 

. i e i i  icenc:fl:acron n m o e r  

. S a v i c e  nii3oer 

- Oace a n d  ::=e 

5 . 2 . 5  ?.ead t h e  measuremenc o f f  :?e c a b i e  K O  che n e a r e s c  h a i f  o f  :he 

l o v e s c  C h e n s i o n  ( e . 3 . ,  2 . 0 5  f e e c j .  Zecord  che v a c e r  l e v e i  <>-L; LZ :Ze  

Logbook. 

5.2.3 S o l d  c a o i e  c5.e same a s  f o r  Yacer  1 o v e i  a n d  cake  neasure-enc  a: :.'.e 

n o r m  ria o f  che i n n e r  c n s i n s  f3: r e f e r e n c e  ? o i n c .  
f o r  a Einai . . - e r i f i cac ion .  

?.epeac one more :L=e 
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i A P P E N D I X  5.2, Cont inued  . .  
. .  

i.2.13 Zecon :?.e sounder  as sia:ea I:: Sec:::n o . - . -  . . .  

?.e v a c e r  s c a n a i n g  i n  :he w e i l  nay have a i f f e r e n c  ckemica i  c5araczer:s;icZ 

:>.an :.".e wacer i n  :he f o r s a c i o n  because of v o i a c i l i - a c i o n  o f  csnsci2dencs 

and/or chanses i n  o x i d a c i o n  and pH conaic ions .  ? ~ r  c h i s  reason. :?e vacer  

s i a n a i q  I:. :he w e i i  =use be  re-ovea ana vacer  re?resenca:i*;e o f  :k.e 
. .  :. --~=a::3n *.racer ':roueh= l -zs  :?,e v e i l  b e f o r e  c z e  a c r x i  s=?ie  LS 

:a i?eczea .  ::.is is knovn a s  v e i l  purgi-g. 

?.Lr"< 5-..5 "" w i l l  c a n s i s ;  o f  removing a siirimum of t>.ree w e i l b o r e  

' :o i ce  fr-2 issr sr3aucc13n *;ei?s. .: h i g h  2r~cucc::n : ' e L i  is a :'eLL . _  frZ= 
.;flick* --- -..-ee v e i l b o r e  sEorage v o i u n e s  can be removed *ilC. ' .OuC s Z 3 p p i Z g  E J  
.*.ai; f s r  -i -..e v e i i  i s  recharge .  >hen roiuoe drops beloir 0.5 'iL:ars. :he 

s x r a g e  

. i o i u e s  f r s n  n igh  produczion veils o r  a mini=- o f  o7.e v e i i b o r e  s i o r a g e  

.Jell is done purg ing .  

v e l l b o r e  scorage  voLumes CamOK be removed i n  eight hours  due io 

izsuffLcLenc l r . : f lou ca :he w e l l  f r o m  t h e  fo-cion. ? * i r 3 i ~ 3  Ir  a 

c inc izuous  process  a n a  o n l y  rakes piace until chree volumes o f  ' iacer a r e  

removed o r  t h e  v e i l  goes d n .  

X low product ion well is a well from vnich  i h r e e  

Yei ihore s:srage v o i u e  is  :he voiume o f  y a r e r  scanding i x i c e  che w e i i  

casir.3, 1.+., =he discance oeraeen :Se wacer l e v e i  and :he O O C : ~ ~  of :?.e 

zasir.3 (Langch 3 f  t h e  wacer c s i m  in i t e  v e i l ) ,  =uizL;l iec  5:  zke  F-er  

c r o s s  seccicnai a r e a  o f  the  c a s i n g .  
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APPENDIX 5,.2. Continued . .  . .  . 
. *  . .  

I 

i e i l b o r e  S t s r a g e  Volurce ( l i : a r s ,  - t3-'w-'L'j.k(A) 

;S'J - v e i l  scorage voiumes ilicersi 

TD - t o c a i  depch ( f e e c )  

>T - wacer l e v e l  (Eeeci 

A - c r o s s  s e c c i o n a i  a r e a  o f  v e i l  (rnuiCi?LierJ 

( l i c e r s / f o o c )  - 0.619 f o r  2" v e i l  

- 1.395 f o r  3" v e i l  

- 2 . 4 7 8  f o r  4" v e i l  

- 5 . 5 8 6  f o r  6 "  v e i l  

xouna :+.e v e i l  i:orage voLume K O  one signifi:anc r i p r e  -. CJ +.e r i g h t  o f  

:he c e c i z a i  i i . e . .  a cencn o f  a l i t e r ) .  I 
j .j.i. L X v e i l  Is c o m i d e r e a  d q  if before ?ur3zr.3, :?.e v e  i l b o r e  s:orage 

.roiu=e LS beiow N O  i i c e r s  c a i c u i a c e d  voiune.  

6 . 3 . 1 . 2  

volume of  v a c e r  eo b e  purged from t h e  v e i l .  

Y u l t i p i y  the v e i l b o r e  seorase  volume by chrec eo gee :he m a x i m u m  

5 . 3 . 1 . 3  Kecord c a i c u l a c i o m  and values f o r :  3, hL. US'J, and A i n  t h e  

f i e l d  noceboor. Xecora eo 2 simficanc f i p r e s  i f  v a l u e  is u n a e t  19 

l i t e r s .  :J j S l g 3 l f i C m K  f f p r e s  if vaiue  is o v e r  10 li:ers. ana :a ~1 

E i p r e s  rr' -raiue is over  LOO l f t e r s .  

5.3.2 ?.emove cke appropr iace  number o f  c a l c d a c e d  v e i l b o r e  s z s r a g e  

* J o l u e s  o f  vacer  from the v e i l  us ing  r h a  dedicacea pump. kaile:. 3r 

pOrKabie sampli25 pump. 

t h e  v e i l .  record  che coca1 voiuma purged and the  c l i e  vhen purging b e g i n s  

and ends. 

three volumes o f  v a t c r  a r e  removed, or che v e i l  does d r y .  

Xe5ardlcaa of t h e  c:;pa o f  eauipmenc x s e a  to purge  

?urging i s  a c o n t i n u o u  process  and only cakes p i a c e  unci!. 

! 
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APPENDIX 5.1, Continued I . .  

\ 

. .  Soize X B L L S  z r s  c.fir.ea as i c ~ t a i m e 3 t  *;eiis due t z  s i 3 c i f i i a n :  

i o c c e z c r i c z c n  gf 3:;ar.z~; t e i z g  founa i n  ::ieir .Later. ?.e vacer frz= 
- -  -..ese 'Lei is  a r e  c3r.tained 5:- s p e c i a i  a i s p o s a i .  I-C ?urge waier  li ;a c e  

cancarnea .  z i c o r a i z z  :g :+.e i i 5 c  o f  c o n c a i m e n c  *;eii.s locacea  i:. l i b i e  

- - A .  -..en 2 :  19 ;o be poured inco  holding conca izers  or.ce cke v o i u n e  has  
been =easurea .  .;.ese c ~ n c a i n e r s  a r e  broupht  back t o  che L i b  f o r  c i s p o s a i  
o f  t h e  wacer i : . ~  che process  d r a i n  syscem. 

- - -  -.- . .  

- 

6 . 3 . 3  
v i t h  dovnvara f l o v  checking va ives  on che i n l e e  t o  c5.e i n s i d e  of :he 

b l a d d e r .  and on che  cubing above t h e  o u c l e c  fzom che i n s i d e  o f  Kke 
b l a d d e r .  +.ir 1s pressed  on :o che oucs ide  of t i e  bladder  ana  p r e s s u r e  is 

z a i n c a i n e d  Lon5 enounn char t h e  bladder  i 5  compresses and v a c e r  i z s i c e  iz 
I 5  f c r c e d  i:.ca :ke d i s c h a r z e  c3~bing. Yarer is kepc f Z J m  exr::r.g eke 

b0cca.z o r  eke p u p  by t h e  iover  check qraive. The a i r  p r e s s u r e  is  v e n t e d  
t o  K.",e s u r f a c e  C.*,rougn :he same p r e s s u r i z i n q  c-be. y a r e r  fs:Ced in:O :he 

d i s c h a r g e  cubing is h e l d  by t h e  upper check qiaive. The c:rc le  is  repeaced  

and evenrz i i i ; ;  vacer  reaches  :he s u r f a c e  anti pumping beqirs .  ?.a wacer ' -5 

d f s c k a r z e c  z 3  :he s u r f a c e  I:. c::clii S L U ~ S .  7 . 0  pressurizir . ;  a;- 15 r.ever 
i n  concac: .Jich :he wacer .  
bypass :a a i i o v  dra inage  o f  *darer f r o m  Lie discharge  cllbe. 
d r a i n  ;racer from t h e  pump head. 

?.e dedica ted  pump syscem c o n s i s c s  o f  a n  a i r  acruaced b l a d d e r  ? u p  

. .  

. .  

?.e upper check qraive has a sna i l  Ciamscer  
3 f s  v i i l  

Vhen i n s t a l l i n e  t k e  d e d f c a t e d  pump i n t o  the v e l l .  posicFon ih? screen  

6 " - 8 "  off :he cne Dotcam. >,fs v i i i  prevenc plugging of  :>.e screen 5~ 
silr a c  t h e  boctom o f  the v e i l .  

5.2.2.1 
conc:oller. 

componencs i -s ide t h e  c o n c r o i l e r .  ) 

b;~zc.: ::.e cornpressor :a che pump FressL-e  i z l e c  cn :?.e 

('Jse o i i - l e s s  compressor to procecc pneumatic l o g i c  

6 . 3 . 2 . 2  
the c o n c r o i l e r .  

Connecz =.',e red  ai: hose becueen v e i l  cap ana t h e  prr=lp suppi:; on 
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APPENDIX 5 . 2 ,  Continued . .  . .  . 

+ . ? . 3 . ?  ::ar-, ::.e compressor. :.ecorc s:ar= :i=e o f  7urgir.g 1:. :.'.e f i e l d  

1 J ~ b O O K .  

- - .  . . . -  . 
6 . 2 . 2 . ;  Z*t ai: 7:essure i e v e i  :a a p r e s s u r e  s u r r z c r e n t  :O LIZ: :.-.e 
7 ~ i u z n  o f  :.ater in eke a i sckarge  c . i i~ in3 .  

z d d i i i a n a i  23 Psi. j u c  do noc exceed 125 P S I .  z a c a i  s r e s s u r e .  

?en i x r e a s e  che p:essu:e an 

3 . 3 . 2 . 5  .Adfuss :he discharge knoo so char  -7encir.g occurs  ac :?.e end o f  
:ke s i u p  a i s c n a r s e .  

5 . 3 . 2 . 6  
c:rc?e begins  eo decrease.  :E decrease  is i m e d i a c e ,  lengchen b o t h  :he 
r e f i l  : -- ana discharge  cyc ie  c - h e s .  anti :epeac Sreps 6 . 3 . 2 . 5  anti 6 . 3 . 2 . 6 .  

2ecrease che r e f i l l  cyc le  c i x e  u n c i 1  :he voiume d i s c h a r g e  i n  eacn 

5 . 3 . 2 . 7  

plastic graauacea b u c k e t ) .  

:'.easu:e voLume produced i n  a conca iner  of known m i m e  ( e . % . .  

5 . 3 . 3 . 3  
%?cord r i z e  a s  t h e  end of 2 w i r . g  ant i  :be c s c a i  *:oime puzrzed L:. :he f i e i d  

iogbooic. 

Cant icue pumping unc i1  t h e  a p p r o p r i a t e  voiume has been ?urged. 

6 . 3 . 4  aailing v i c h  a s t a i n l e s s  s t e a l  b a i l e r  vi11 be  dona when e i t+ .e r  a 

d e d i c a t e d  pump does noc e x i s t .  che dedicaced pump is i n o p e r a b l e .  o r  t h e  
v e l l b o r e  s t o r a g e  volume is l e s s  than i 5  l i t e rs  for a l l  three voLumes. 

Appropriace c ioching  and gloves need co be v o r n  as s t a t e d  i n  S t e p  6 . 3 . 3 . 1 .  

5.3.k.i 
veils vhere  the rope cannoc be c o i l e d  i n  t h e  p e r s o n ' s  hands. 

f n  the  p i a s c i c  f o r  che cas ing  and s p r e a d  sheec  on che ground arOUd the  
- -Wll .  ?.a p i a s c i c  and equipment should  b e  a r ranqed  i n  such a 9 a M e r  as 

e n a b l e  eke sampler using che d o h o i e  equipnenc t o  do a i l  Work 'Jhile 
scanainq o n  che p las t ic ,  
soil f r e e .  

have never  toucned the  ground. 

.i shaec o f  p i a s c i c  v i11  be p i a c e a  over cne casrng wnen ?urpiF.:z 
3uC a hoie  

plastic is to keep ail eauipnenc c lean  azd 

A l l  workers vi11 oniy v a l k  on che p i a s t i c  v i t h  boocies  'Jnich 
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APPENDIX 5.2, Continued .. . 
, . .  r- 

I -  

. - . .  - 
2 . > . - , ~  .-.?move o a i i e r  f r ~ n  iz; kolder  ar.d i z s ? e c z  c k e c k  -:aive. ::p baF1. 

ana c a r =  .:hich c!.e rs?e t i e s  :o. <.ill personRei shouia  be d r e s s e d  L?. c i e  

a p p r o ? r r a c e  c l o c n i n q  a n a  gloves before  handlir.3 anv equipmenet. 

componenes a r e  ioose  o r  damaged. repiace ;em. 3econcaminac.e eaui?=enc if 

any new p a r t s  a r e  u s e d .  lo noc  ailow b a i l e r  o r  roue t o  concacc s n v t n i n g  

juc c l e a n  p i a s c i c .  

IE any 

5 . 3 . 4 . 3  ,:e a f i i p r e - d  knoc v i t h  the rope onco che c o r d  o f  t h e  b a i l e r .  

t i r s r ,  =ake a Loop 6 "  In diamecer ana t J i s c  t.Jice KO form 2 smail Loops 

around base o f  l a r g e  6 "  Loop w i c h  excess r o p e .  Second. :>.read end o f  r q e  

:Srougn 6'' l o o p  ( s e e  diagram! and our o v e r  ts cord on b a i l e r .  :>.is f o n s  

: l e  fL;ure a .  3 . i r d .  t h r e a d  er.a o f  rope c?.:rougn b a i l e r  c a r d  ana  back 

:Srougn f i g u r e  d i n  r e v e r s e  order. 'ollov end o f  roue c.irougn a iong  c l e  

o r i g i n a i  rape i n  r e v e r s e  o r d e r  unci1 you have passed tb.:ougn cb.e 2 ssail 

o r i g i z a i  l s o p s  around cLe b a s e .  

back t3 : le s p o o l  c f  rope .  ?-~ll c i # t .  

-. 

3 f s  snouid b r i n g  :h end o f  t h e  rope 
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APPENDIX 5.2. . .  Conjinued . .  . . .  , . .  

- .  . - .  
: . 2 . - .  6 

:Jncrr.-e b a i i l c ?  ~?:.ril approprza:e v o  iume has been cuz3eo. 

'iy voiuze i?. conca iner .  :f purge vacer  1s :o be csncaized +.e same 

-,recess szaced Fn Step 0 . 3 . 2  should c e  f o i l o v e d .  ?.ecorc :<=e a i  zke end 

g f  purgz7.3 a d  :s:ai .roiume b a i l e d  L:. :b.e f i e l d  Roceoooic .  

3 p c : r  5 a i i s r  i=:o :+.e graauaced cJncair.er c: i:no*m .:olume. 

ii c e c e n x e c  

5.3.5 

7ur;e a :.eil. 3 L s  is recommenced *;hen eic'ner a cedica=sd 7 . ~ 7 1  Caes ' o f  

e x i s c ,  :?.e dedicaced p- is i n o p e r a b l e ,  o r  t h e  v e i i b o r e  scorage voiune :s 

g r e a t e r  zkan p r a c z i c a l  for b a i l i n g  ( ' - . e . .  y 5  Llzers  f x  a l l  --- -..,ee 

' r o  l u e s  : . 

h pOrKdble p o s i t i v e  dispiacemenc ZUD can be used iz l e s i r e d  iJ 

h p p r q r i a i e  c l i c S i n g  and gloves need i o  be v o m  as scacea i:. j:e? d . l . 3 . L .  

6 . 3 . 5 . 1  ? l a c e  c i e a n  tieconcaminaced p u p  approxz=acelg one fsoc above ?.e 

bottom o f  :he v e i l .  

graduacea concainer  o f  known voiune.  

??ace :.?e uuhole end o f  :?.e discharge 1:. r t e  

aecord  s idr t  TJi7e f o r  pumping i n  :te f i e l d  E O K e o O O k .  
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A P P E N D I X  $2, Continued i . .  . .  . .  .. 6 . .. 

6 . k . 2  ??ace the  cemperature probe i n  t h e  beaker .  S t i r  =he samoie Vicki 

cSe probe cs a i i o v  a stable reaai t .3 .  ?.cad :emperacLre CJ :he reares :  

dpgree .  ?.ecora reading  i n  t h e  field logbook. 

5 . h . L  

l e a a  pk! 

S:i: c5.e sampie vi:h cke ptf e l e c c r a a e  to a i l o r  a scable  r e a a i z q .  

?.ecora r e a d i q  i:: ?.e f i e i d  c5.e nearesc  zench o f  a ?tf ~ y j . ~ .  

Lo goo0 K . 

5 . k . j  S:ir :.*.e sampie v i c h  che c o n d u c c p r i q  probe co a i l o v  a S C d b h  

r e a d i n s .  3ead conducci-ricy co N o  s i p i f i c a n c  f i p r e s .  ?.eco:i readi-3 i:. 

:'e f i e l d  logoooic. 
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APPENDIX 5.;. Continued . .  . .  . .  

For ;-r?oses o f  sainpie c o i l e c c i o n .  a iechnica i i ; r  ar;r . iei i  li one :?.a: does 

r.oc recharge  sufficienciv co provide a c  l e a s c  2 Liters o f  sanpie  vi:hin 21. 

hours o f  ~ ' x 3 1 n g .  A well may be sanoied  f o r  ?ar:ial a n a i y s e s  a s  l o n g  a s  

a b  leas :  :*;a ilzers a r e  presen: i n  :he wei i  eacn 21. t o u r s .  I: a i z e r  L/- 
':.ours ::.e .;aier *:oiume Fs beiov r ~ o  L::srs ,:en :?.e w e i i  ii cx.sr:erez t::: 

ana o n i y  ::.e V o l a c i ? e  Or3anic (VOA) sampies v i i l  5e  anai:izea. :E a 

sec  c <  s a c p i e s  cinnoc be c o l l e c c e d  i:: chree days. 

b e  s x n p l e a  f:r :).e remaining a n a i v t e s  f o r  :>.e c.arren: c;iar:er. 

- -  
. .  

:?.en :?.e v e i i  . - . i L l  ?.OK 

* z  jangles v..ll ';e c3ilec:ea vie\ :he cedica:ea pc=V vr.en ;osnr : le .  - -  a 

' j a i i e r  91 ;or.cabie pump was used t o  ? u s e  c+.e v e i i  :hen a b a i l e r  . - * i i L  5 e  

used :a s a a p l e .  

not be used KO sample a v e l l .  

The porrab le  pumps v i l l  be used  f o r  p u r g i n g  oni:r and will 

5.5.1 ?zepar:r.q s v i e  boccles  v i l l  b e  done i n  zhe Lab p r i s r  -3 goi-g 

into che f i e l d .  

' r e s e r r a z i o n  ana s m i e  size 

?arace  c e r  

:'ola:r?c? Or3anics (VOA) 

TocaL Cissoived Sol ids ,  (iL7S 
hlkai iniy; ,  <.\lk), Q l o r r d e  _ -  
(CL'), Sulface ( S O ,  ) ( l a b e l  
a5 X T A ;  

Zecais  - Zi lcered  Class 1 - l i i e r  j z i i  ?.IO: 
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APPENDIX 5 2 ;  Continued i 

. .  .. . . .  

3Lascic 

?:as iz: 

':o i t z e  

125 =F 

,:o o i l  

-50 m i  

L - l i E e r  

i - l i c e r  

1 - i i c e r  

1 - Li:er 

!:one 

?OH NaOH 
i3 pA > t 2  

Y e l i  nunoer/samoie Locaczon 
'aramecer 
DaceiTlme sampied 
Prcacrvac ion  

5.5.L.2 Sampie b o t t i e s  vi11 h e  piaced  i n  a c o o l e r  vies b l u e  i c e  

5.5.1.2 Chain o f  Custody f o r m s  w i l l  be picked up i n  che i a b  ana f i l l e d  

3uc LE ::.e ::cia ac eacn v e i i  site ( F i g u r e  i .  ;age 3 6 ) .  -.  
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APPENDIX 5.;. Continued . .  . .  . .  
. L  
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APPENDIX 5 .2 ,  Continued 
* .  

- . . .  . - _ I - - - . -  -4..---..ers <:: 3 2 a l - i s r s .  ..-.ese s a q i e s  .:::- 5e usea  r i  c e c e r , i n e  i f  

7 ~ c o z t i ~ ~ ~ . a t i c z  proceaures  nave been s u f f l - i a n c  t 5  i z s u r e  :.-.e ir.:enr>r:; c f  

f:eld bianks .  ?.ev sr.ould be c o i l e c c e d .  szorea ana  sni:pea v i c h  eke o c h e r  

iarnoles .  

C . i . L . 2  Dqqiicaie  sarnpies v i 1 1  be caicen once p e r  :-eek. X e s e  consis: o f  

a second f.;lL sec  o f  sample ~ O C K L B S  being f L L ? G d  f r m  a well currencl:; 

being sampled. X e y  wiil be  Labeled v i c h  :he L e 1 1  ICencifLcacion-Dup ana 

r ransporced  ir. c o o l e r s  back t o  eke iab  f a r  a i i a i y s i s .  

, I _ ,  

y . 5 . ~  A. main:enance Lsg will be maincaizea r5 aocunenc e?uiprnenc 

Zaincenance ar.a c a i i b r a i i o n  o f  i~ .scrc=enes D:I  ::e Sranoaras  iaboracor::. 

2ail;; caii5:a:Lons v i 1 1  b e  kepc i n  the  f i e i d  norebook (See  S e c r i o n  6 . L ) .  

, .  

6.6.3.1 Formai a u d i t  r e p o r c s  v i l i  be docxmenced i n  rhe QA/QC f i l e s .  

Tormai semoranda documencing deviac ions  from the  procedures  i n  c h i s  

d o c w e n c  *-.ill 5e prepared  and c?rrecci-:e accions v i l l  b e  docruncnced by che 

Stnarai  L h r a c o r y  management. 
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1 .  

1 .  

! :’ 

1 

APPEN,DIX 5 .2 .  Continued 
. , . -  

. .  
. I  

scorage vo iuncs  - ii.8 l i t e r s  

9 . L  

act”.‘ r ;  

?.e foilowing v i i l  be Logged i n  c k e  f i e i d  noceoook duri2.g sas?iFng 

- Sevice used to samuie 
. Scar: t i s e ~ e n a  c l = e  o f  sampiing -_ .  _ & _  , z ~ n p e r a : * ~ r e  
~ : ~ e i d  parasecers i .  e .  , p r i ,  cjnCuc-‘-” ”-f 

. ,;=e i o r  eacn paramecer sampied 
- zacer ? s e i  be fore  s a m p i i r . ~  - a e c h a r z e  voiume 
- zacer descri;cion 
- ; m e  of EL’,:raiion 
- i z s e  o f  deit.rery co l ab  
. ?:obiem ar.c cjamencs 

-.  
-. 

-. 
-. 

T3 - ‘focal Depth (E;) LO1.G 
L‘L - L’acer Levei (f:) - 8 8 . 2  

L3.2 5:. 

3 . 2  ft x 0.619 1,’f: - 8 . 2  ?Leers recharse v o i u e  
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APPENDIX 5.2, Cpntinued . .  

. .  . .  1 . _ _ _  _ . I  s;sp~i.-.g ;;:r.:i:ies zca c a l i b r a t i o n s  =ill be c o c u e n c e a  L:. :.'.e E l e i c  

:ogboor. a r c  3airi:enance l o g  booK. Such e n c r r e s  v r i l  5, as cescri;c;':e ana 

d e r a i l e d  as ; c s s l b l e .  so chat  a p a r t z c * d a r  sL:uarion can  be reconsczxc:ec;. 

-.  r l e i d  logbooks .<iil be bound v i t h  consecut ive iy  nunbered pages .  ?e 

sampiir.3 s u p e r r r s o r  o r  chemist v i 1 1  ass ign  a number ana  t l e l e  co each 

nocebooic. 'See f i g u r e s  2 and 3 ,  page 37 ana 1 5 . 1  A LogbooK is used  fziz 
c -..e i e n t i r e  c u a r r e r .  a t  vhicn t h e  i r  is curnea i r . t o  cke sampii-3 

suoerrtso:. 

. . ,  enc::es ,1111 5 e  mace i n  i nk .  :f an ~ r . : ~ r r e c r  e?.=-: IS made. i:.e das.. 

u i ? l  b e  czossec  ou: - d l c n  a s i n g l e  s:rike mark ana i r . i c ia lea .  

3 . 1  

-5ca t  ::7.. 

>.e f2 l l :v r r ,3  vi:? he logged i n  :he f l e l d  r.ocebook a= each v e i l  

.. . . . r e i ;  Idencril-a;Lon and Locacioc 
- 3ate/';Lze 
- Uacer i e v e l  device nurnber 
- Sampier's names - Leacher c o n a i z l s n s  
- Equipnenc 
- C a i i j r a c r s n  s:andara Traiues 

I 

9 . 3  3 e  fol lowing w i l l  b e  icgged i?. che f i e l d  :o:ebooic cizz1.- 5 ;urgz:.5 

a c c i - r i z i e s :  

- Device used to purge 
- Scarr : iseiend time f o r  purging 
- 7acer  l w e i  
. T o t a l  depcb - C r o s s - s e c c i a n a i  a r e a  o f  ve l1  
- Calcxiac ion  fo: v e i l  s tora5e voi-xze 
- Volume removec 
- V a s  purge vacer  concaminaced? 
- Uacer a e s c r i p c i o n  ( e . g . ,  co lor  trnnsicions o f  purge v a c e r .  

e c c . )  
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APPENDIX 5.2,  Continued . .  

tacn  encr‘: snouid inc iude  tne  fo l lowing:  

. Dace/tiae s e n t  f a r  s e r r i c e  
- Eaurpmenc being s e r n c e a  
- ?ersonnel aoinq s e n i c e  
- Sunman o f  naincenance Derfomea 
- Parts  necaed f o r  renal :  
- Calibration. ~f performed 
- Date/t:se r e c e i v e a  bacx f r sm s e r n c e  

eacn 

ii be 

re i i -qu ished  :a :>e l a b o r a t o r :  sampie recei-re person ( S a e  F L p r e  I. ?age 

35). 

2 . e  f - l l c r r i n s  e n c r i e s  z r l ] .  b e  f i l l e d  ouz c n  :>.e Chain o f  T L ~ s ~ o c : ~ :  

- Sampiers s i p a i * i r e s  
- S t a t i o n  h‘o./=’eii :lo, i;r.clcdinq quaii:;: concrJi s a n p i e s i  
- Dacc/KFme s m i e d  
- S t a t i o n  l o c a t i o n  ( b r i e f  d e s c r i p t i o n  o f  l o c a c i o n )  
- Number o f  conca iners  
- Types o f  samples c o i l e c i e d  (marked by c i r c ? i z z  o r  X-ouc) 
- Re l i f iauishea s i p a c u r e /  g a t e  / T k e  
- Commencs ( i . e . ,  v e i l  ir.~, o n i y  ? a x i a l  sampie. sampie b o t c l e  

broke, e c c . )  
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1. < 

APPENDIX 5.2. Continued 
r - .  . 

. I  . .  
. .. . 

. .  

? . l  . i i 1  eaurpmenc usea in :he f i e l d  r r i i l  be Locked during s:orage 

7 . 2  a l l  log nocebooits. x i n t e n a n c e  nocebooics. CSain o f  Cuscociy f o ~ s  

e c c .  are recurned co t t e  iaboracorr o f f i c e  f o r  storage overnigi: .  

9 . 3  A l l  sampies are de l ivered t o  the l ab  ac :he ena of t h e  day f o r  

refriq.?racion and scorage .  

? . e  Sampie vehic les  are co be gassea u? ac the garage before cb.e shifz 

(7:!0-8:!0 am) or  ac :he end of shif: (?:!0-3:?0 p m i .  

9 . 5  A i l  spenc decon soiucions and rir .se vacers from concairzaenc :.eiis a r e  

:D be c i s j o s e d  of In :?.e iaboracor/ process  wasce.  

3 . 5  i e i l  caps are  c a  :e repiacea a:.a veils locltea befare ;aav::.g ::.e - e & L  

area.  

9 . 7  All other d isposables ,  includinq Tyvex. gloves, rope. and K i m i u e s  

vi11 be disposed of in eke  iaboratory vaste  dumpster. 

, 
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APPENDIX 5.2, Continued . .  
, 

10.3 RCaA ?I:: 3 P e r s i c  Application. !lovember ??86. L.S. 3OE - Xock:J 

X a t s  ?Ian:. .:~?890010:?5. 
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APPENDIX 5.2, . .  Continued 
. . .  . .  . .  

. I  
I - -. . , . *. . .  

. -gure - . .  . .  

i 

I '  

I I I i l I I I I  j I I 1 I 

I I I i I I  I 1  I l l  I ! 
I I I I I I I I I I I I  

I I I ~ I I I I I  ~ 

I ,  I 
I i i  i i i  I i 

R e l i n .  b y :  3aie/Tize Xeceived : ?.e 1 ir.. by: )ate! Ti=.- ?.eceived: 

CSTA - Chloride. Sulface.  3 s .  and A l k a l i n i t y  
gl - 1 liter glass 
g2 - 250 m l  glass  amber 
p - 125 m l  plasc ic  
p l  - i l i t e r  ?!ascic 
p 2  - 2 5 0  a1 p i a s i i c  
pL - L l i t e r  p i a s t i c  
'7 - LO a1 voa glass  

SMPLI!:C ??.OCEDURE FOR GXOUVDKATI?. 
?ON1 TC ?.I :IC P?.OC-AY 
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- ...I.._ . .  * .  . .. . . 7.w u i z  . _ -  . . .. - . . .. - .. .. , . 

. .  . 

Cevrce Surmer: Zonscmccea i o t a i  Depth: 
Zacer  Levei Xeasurea: 
Xeasured Tocai  Depth: 

1 Volume: 

?urze Mechod. 
2 ~ 

Scar= T h e :  S top  Time: 
7oiume Xemovea: 2 %  Volume Calc. : 

Vas Purse L'acer Contasnea? 

Purge Carer  Descrz?::on: 

- - - Calib/Checks - 
S p e c i f i :  
Conauccance - - - - 
Standard Used - 

Uaacher Conditions During Sampiing: 

tempera ture  : 
Uind Speed: Prccipicaclon:  

VOAS OTHERS 

TIHE OF DELIVERY TO TXE M O R A T O R Y :  

SAnPLZXS NME(S): 
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I APPENDIX 5,2, Continued 
. . _ I  

. .  . .  
: * .. * . .  
‘ : . . .  

’ ..- : i ~ t a ~  2 

T3S a n a  A L k  

E, sH<2 

Cool 6.: 

Cool 6 . C  

Cool L’C -- 

ZLTLED 

!I 1.4 

-:e S 

!:/A 

‘!es 

‘!es 

!I /A 

‘I /A 

!J /A  

N /A 

N /A  

;I /A  

SAKPLI!IC PROCEDURE FOR GBOUNDVAiEX PAGE: NO. 
. YONIiCRIXG ?ROC&&!! L-6213-C-38 
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APPENDIX 5.2, Continued . .  

. . .  

8 - 8 1  9.81 1 - 8 2  
~ 5 - a 6  68-86 6 9 - 8 6  

EAS? x ? ? .  z 3 E  

1 - 8 6  2-86 3 - 8 6  
1 2 - 8 6  38-86 6 6 - 8 6  

5 1 - 8 6  

5 1 - 8 6  

2 - 8 7  
6 3 - 8 1  
50-87 

6 h - 8 6  

1 1 - 8 7  
30-8iBR 

3 6 - 8 6  
20 -87BR 

i i z - a 6  
28 - 8 7 ~ ~  
3 6 - a m  

1 5 - 8 6  

27-86 
3 7 - 8 1  

? l - d C ,  

10-86 
6 0 - 8 7  
6 6 - 8 7  

6-82 

5 - 8 6  

S W L I : i C  ?ROCEDUR& X!R CROUNDUATL? 
YONITORISC PROCRAn 

Rocky Flats Plant ER Program SOPS 
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5 2 - 8 6  

58-86 
6 5 - 8 6  

& & - a 7  
3 1 - 8 7  

3-a7BR 

! 7 - 8 6  
2 1 - 8 7  

6 7 - a 6  
3 1 - 8 7 B R  

1 6 - 8 6  
2 2 . 8 6  
2 8 - 8 6  
3 8 - 8 1  

11-86 

PACE X O .  
, - 6 2 1 3 - C - 3 9  
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.. . . 
r C l L  - 
L-96 
2 -86 
!-a6 
L-86 

5.86 
i-86 
8.86 
9-86 
10-86 

5 -36 

11-86 
12-86 

15-86 

~ 7 . 8 6  

13-86 
ICr-86 

:6-86 

13-60 
19-86 
20-86 
21-86 
1 2 .  a6 
2 2 - 8 6  

1-87 
2-87 
! - a 7  
k-07 
5-87 
6-87 

3-87 
9.87 
10-87 
1 1 - 8 7  
12-07 

T3 ( - *  

i3.20 
9 .Ol 
23-6; 
- 4 . 3 2  
3.76 
8.88 
5.74 
63.8 

i 3 5 . 2 5  
23.78 
10.2s 
11. 20 
9.50 

J 5 . 3 0  
1 4 .  lbL 
L5.06 

i . 5 3  
1 2 . 2 5  
78.00 
73 .oo 
:1.:9 

,;o 

1 '  

13.98 

32.40 
15.30 
20.50 
LO. 25 

Veii  

?&-a6 
25-86 
26-86 
27-86 
28-86 
29-86 
30-86 
31-86 
32-86 
33-86 
34-86 
35-86 
36-86 
37 - 86 
!8-86 
39-86 
LO-86 
L 1 - 8 6  

- 

~2.86 
L3-86 
Wr-86 
L5-86 
L6 * 86 

~0.87 

16-87 
17-87 
18-87 
19-87 

22-87 

15 - 87  

20-87 
21-87 

23-87 
24-87 

3 f r r !  

7.45 
92.00 
11.00 
113.00 

8.77 
L4.93 
17.32 
i25.50 

7.34 
5 6 . 2 5  
11.60 
6.50 
3.55 
8.50 
31.5 

111. 50 
Ub.70 
29.70 
16. i 5  
33.00 

160.79 

8.60 

La. 20 

1987 - 
32.00 
22.53 
125. 24 
25.75. 
133.70 
11.89 
U6.36 
10.55 

37.85 
13.85 

88 .  i o  

'-*e i 1 - 
S 7 - 3 6  
;a-86 
A9-86 
50-86 
51-86 
52-86 
53-86 
54-86 
55-86 
56-86 

58-86 
59-86 

57-86 

51-86 
52-86 
63-86 
6ir-86 
65-86 
66-66 
67-86 
68-86 
53-86 
T O  - 86  

25-87 

28-07 

:i-a7 

26-87 
27-87 

29-87 
30-87 

3 2 - 8 7  
33-87 
3 4 - 8 7  
3 5 - 8 7  
36-87 

LCCATICN (Discontinued Fells) 

10 - 7h 
6 -81 
& . a ?  

x-1  

';s-2 
7 - 7 4  

2-51 
1 - 8 1  

- 881 Hillside - Solar Pan& 
s 891 X?Ls:la 
- Landfill - Easc Trenches 
- Landfill 
- East auffer Zone 
- East Buffer Zone 

-9 
;i !T! 

o h .  &9 
207.07 
57.60 
96.15 
79.06 
12s. 80 
7.80 
85.25 
36.39 
3.6 
6.75 
3.50 
23 .OO 
18.50 
35.20 
15.50 
9.00 

6.50 
14.75 
3.50 
I*. c3 
7.30 

a .oo 

. , 

43.70 
13.70 
h3.25 
197.70 
20.5s 
96.35 
129.64 
L6.83 
20.25 
l06.lr9 
9.60 
63.59 
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! " [  STANDARD OPERATING PROCEDURE 2.2 

- -  . FIELD MEASUREMENTS O N  G R O U N D  A N D  SURFACE WATER SAMPLES 

1 .  P U R P O S E  

To o b t a i n  r e l i ab le  a n d  a c c u r a t e  measu remen t s  of the f i e ld  c h e m i s t r y  of w a t e r  q u a l i t y  
sa  m p  les. 

2. DISCUSSION 

I :  

For seve ra l  reasons,  t a k i n g  measu remen t s  of w a t e r  chemis t ry  in  t h e  f i e l d  is p r e f e r a b l e  
t o  t a k i n g  measu remen t s  in t h e  l abora to ry .  If  i t  is suspec ted  t h a t  a p a r t i c u l a r  s a m p l e  is 
no t  r ep resen ta t ive  or  va l id ,  r e sampl ing  a n d  r eana lyz ing  c a n  be i m m e d i a t e l y  p e r f o r m e d  
a t  t h e  si te.  In a d d i t i o n ,  t h e  va lues  of  pH, spec i f i c  conduc tance ,  a n d  a l k a l i n i t y  i n  
w a t e r  c h e m i s t r y  measu remen t s  i n  t h e  f i e ld  m a y  d i f f e r  f r o m  those  i n  t h e  l abora to ry .  
Disa 'dvantages  encoun te red  i n  o b t a i n i n g  f i c l d  measu remen t s  u sua l ly  r e l a t e  t o  t h e  
r e l i ab i l i t y  of t h e  p a r t i c u l a r  m e t h o d  a n d  e q u i p m e n t  used f o r  t h e  test. 

T h e  R e m e d i a l  Inves t iga t ion  P l a n  ( R I P )  c o n t a i n s  spec i f i c  de t a i l s  a b o u t  t h e  p rocedures  
a n d  e q u i p m e n t  f o r  t h i s  SOP. R e f e r  to t h e  R I P  f o r  the  type  of  s amples  to be collected.  
Col lec t ion  a n d  measu remen t  of samples  a n d  the  d o c u m e n t a t i o n  of  d a t a  wi l l  be 
p e r f o r m e d  3s desc r ibed  in t h e  assoc ia ted  procedures .  

3. PROCEDURES 

3.1. Associated Procedures 

Before  e v e r y  ope ra t ion ,  a r ev iew of t h e  SOPs 1.1-1.10 is necessary.  T h e s e  SOPs c o n t a i n  
i n f o r m a t i o n  o n  t h e  p e r f o r m a n c e  of  f i e ld  activit ies.  T h e y  s h o u l d  be  consu l t ed  f o r  
spec i f i c  i n f o r m a t i o n  a b o u t  e q u i p m e n t  a n d  supplies;  s ample  co l lec t ion ,  p re se rva t ion ,  
packag ing ,  a n d  sh ipp ing ;  d e c o n t a m i n a t i o n  procedures:  a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  P rocedures  d i r e c t l y  assoc ia ted  w i t h  this S O P  a r e  l isted be low.  

SOP No. SOP T i t l e  

1.1 G e n e r a l  In s t ruc t ions  f o r  F ie ld  Personnel  

1.6 G e n e r a l  E q u i p m e n t  Decon tamina t ion  

2.1 Presample  Purg ing  of Wells 

2.3 S a m p l i n g  Moni to r ing  Wells w i t h  a B ladde r  P u m p  

2.4 S a m p l i n g  Moni to r ing  Wells w i t h  a Bucke t -Type  Bailer 

2.5 S a m p l i n g  iblonitoring Wells w i t h  a Submers ib l e  P u m p  

2.6 

2.8 S a m p l i n g  f o r  Vola t i le  Organ ic s  

S a m p l i n g  Moni to r ing  Wells w i t h  a Pe r i s t a l t i c  P u m p  
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SOP No. SOP T i t l e  ,i . .  

2.9 S u r f a c e  Water S a m p l i n g '  

3. I 

4.3  

Wa t e r Le v e I Me a s u r e  me n t 

M o  n i tori  n g We 1 1 Ins  t a I I a t ion 

3.2. P r e p a r a t i o n  

3.2.1. O f f i c e  

A. 

B. 

C. 

D. 

E. 

F. 

G. 

R e v i e w  t h e  R I P  a n d  SOPs listed in  Sec t ion  3.1 

C o o r d i n a t e  schedules /ac t ions  w i t h  t h e  in s t a l l a t ion  s t a f f .  

O b t a i n  a p p r o p r i a t e  pcrmission f o r  p r o p e r t y  access. 

Assemble  t h e  e q u i p m e n t  a n d  supp l i e s  l isted i n  A p p e n d i x  5.1. Ensu re  t h e  
p r o p e r  ope ra t ion  of a l l  s ampl ing  e q u i p m e n t .  E n s u r e  t h a t  t he re  a r e  s u f f i c i e n t  
q u a n t i t i e s  of reagents,  solutions,  a n d  f i l t e rs .  

N o t i f y  t h e  ana ly t i ca l  l abo ra to ry  o f  s ample  types,  t h e  n u m b e r  of samples ,  a n d  
t h e  a p p r o x i m a t e  a r r i v a l  da te .  

C o n t a c t  t h e  ca r r i e r  t ha t  wi l l  t r anspor t  samples  to ob ta in  i n f o r m a t i o n  on  
r egu la t ions  a n d  spec i f ica t ions .  

Consu l t  t h e  s i te  manage r  a b o u t  p u r g i n g  techniques ,  t he  d isposa l  of p u r g e d  
w a t e r  a n d  o t h e r  sampl ing  expendables , ,  a n d  t h e  pu rchase  of s t a n d a r d  so lu t ions  
for e l ec t r i ca l  conduc t iv i ty  a n d  p H / a l k a l i n i t y  ca l ibra t ions .  

3.2.2. Documenta t ion  

A. O b t a i n  a logbook f r o m  t h e  QA o f f i c e r .  

B. R e c o r d  resu l t s  of the  e q u i p m e n t  check  in  the  logbook. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  of  t h e  a p p r o p r i a t e  ER Program d a t a  co l lec t ion  
f o r m s  (see INDEX T O  SOPs). 

D. Consu l t  t h e  ER Program d a t a  a d m i n i s t r a t o r  f o r  a c u r r e n t  list of i n f o r m a t i o n  
m a n a g e m e n t  codes,  loca t ion  IDS, a n d  sample  n u m b e r s  used in  t h e  comple t ion  
o f  d a t a  fo rms .  

3.2.3. Field 

A. L o c a t e  t h e  moni tor ing  wells to be sampled  a n d  the  a p p r o p r i a t e  
d e c o n t a m i n a t i o n  a rea .  Loca te  t h e  s t ag ing  a rea  a n d  a reas  f o r  m a n a g i n g  pu rged  
w a t e r  a n d  expendab le  sampl ing  mater ia l s .  Check  d e c o n t a m i n 3 t i c n  zones. P l an  
to purge  a n d  sample  the  wells, mov ing  f r o m  t h e  least  c o n t a m i n a t e d  well to t h e  
well  w i t h  t h e  highest  level of  con tamina t ion .  
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B. Assemble; t h e  a p p r o p r i a t e  s a m p l i n g  e q u i p m e n t  ( tub ing ,  f l o w - t h r o u g h  b a t h ,  ti 
w a t e r  q u a l i t y  meters,  a n d  o t h e r  equ ipmen t ) .  C h e c k  t h e  cond i t ion  of a l l  
supp l i e s  a n d  the  ope ra t ion  "of. t h e  e q u i p m e n t .  

i .: 
I ;: 

[' . .  

C. D e c o n t a m i n a t e  a l l  s a m p l i n g  e q u i p m e n t  be fo re  t a k i n g  t h e  f i r s t  s ample  a n d  
be tween  s a m p l i n g  in t e rva l s  (see S O P  1.6, G e n e r a l  E q u i p m e n t  D e c o n t a m i n a t i o n ,  
a n d  t h e  RIP) .  R inse  p H  a n d  c o n d u c t i v i t y  probes  w i t h  d is t i l l ed  w a t e r  be tween  
measu remen t s .  Collect  a l l  d e c o n t a m i n a t i o n  so lu t ions  a n d  r in sa t e  l i qu ids  in  a 
c o n t a i n e r ,  d r u m ,  o r  l i n e d -  p i t  a n d  d ispose  of t h e m  a t  t h e  conclus ion  of  t h e  
s a m p l i n g  even t .  If d a t a  ex i s t  t h a t  s h o w  t h a t  t h e  d e c o n t a m i n a t i o n  a n d  r in sa t e  
l i q u i d s  wi l l  no t  c o n t r i b u t e  to c o n t a m i n a t i o n  a t  t h e  s i te ,  t hey  m a y  be d isposed  
of  at t h e  si te.  R i n s a t e  l i qu ids  c a n  be d isposed  of a t  t h e  well  s i te  a s  long  a s  
t h e  d isposa l  a r e a  is a t  least  10 f t  f r o m  t h e  neares t  well. 

D. P e r f o r m  f i e l d  ca l ib ra t ions  f o r  e l ec t r i ca l  c o n d u c t i v i t y  a n d  p H  i n s t r u m e n t a t i o n  
a c c o r d i n g  to m a n u f a c t u r e r ' s  spec i f i ca t ions  f o r  t h e  mode l  of i n s t r u m e n t  used. 

E. P rocedures  f o r  p e r f o r m i n g  f i e l d  w a t e r  q u a l i t y  measu remen t s  will  be  cons is ten t  
w i t h  c u r r e n t  R o c k y  F la t s  P l a n t  p rocedures  ( A p p e n d i x  5.2 - S O P  2.1), unless  
o t h e r w i s e  spec i f i ed  in  th i s  SOP. 

3.3. Operation 

Procedures  f o r  measu r ing  t h e  p a r a m e t e r s  a r e  d iscussed  below. When prac t ica l ,  t a k e  
f i n a l  f i e l d  measu remen t s  a f t e r  a t  least  t h r e e  bo re  volumes  h a v e  been p u m p e d  f r o m  t h e  
ue l l  a n d  a s  close to the  t ime of s ampl ing  3s possible. Record  measurements .  
i n s t r u m e n t  readings .  ca l ib ra t ion  runs ,  a n d  a l k a l i n i t y  d e t e r m i n a t i o n s  on  t h e  a p p r o p r i a t e  
f o r m s  i n c l u d e d  in Append ixes  5 . 2  t h rough  5.5. Comple te  t h e  f o r m s  as desc r ibed  i n  
A p p e n d i x  5.6. 

3.3.1. Determining DH 

A. 

B. 

C o n n e c t  t h e  probe  to t h e  meter .  

Br ing  t h e  s t a n d a r d  so lu t ions  to  t h e  t e m p e r a t u r e  of  t h e  sample  wa te r .  

C. Rinse  the  probe  in d is t i l l ed  w a t e r  a n d  s h a k e  comple t e ly  d r y  be fo re  p u t t i n g  i t  
in a c a l i b r a t i n g  so lu t ion .  Avo id  r u b b i n g  t h e  probe ,  wh ich  m a y  d a m a g e  t h e  
membrane .  

D. S t a n d a r d i z e  the  meter  immedia t e lv  be fo re  t a k i n g  the  measurement .  T h e  ca l i -  
b r a t i n g  so lu t ions  must  b r a c k e t  t h e  sample-e i ther  p H  7.0 a n d  p H  4.0 o r  p H  7.0 
a n d  pH 10.0. Use t h e  p rocedure  desc r ibed  below to s t a n d a r d i z e  t h e  meter.  

I .  Pu t  t h e  probe  i n  t h e  p H  7.0 ( o r  i n  t h e  p H  4.0 so lu t ion  if t h e  p H  is less 
t h a n  4.0) a n d  a d j u s t  t h e  s t a n d a r d i z a t i o n  k n o b  to ach ieve  a r ead ing  of 7.0 
(or 4.0 f o r  p H  less t h a n  4.0). 

2. P u t  t h e  probe  i n  t h e  o t h e r  so lu t ion  a n d  a d j u s t  t h e  s t a n d a r d i z a t i o n  k n o b  to 
ach ieve  a r ead ing  of 4.0 or 10.0, as appropr i a t e .  

R e p e a t  those t w o  s teps  un t i l  a d j u s t m e n t  is no longer r equ i r ed .  3. 

! 
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E. C l e a n  the  probe  w i t h  d i s t i l l ed  w a t e r  a h d  . .  c lean  tissues. I 

F. !Put t h e  p robe  i n  a b e a k e r " c o n t a i n i n g  sample  water .  R e c o r d  t h e  m e a s u r e m e n t  
w i t h i n  5 min  or  a f t e r  d r i f t  has  ceased ,  wh icheve r  is sooner .  

G. . Immedia t e ly  rinse a n d  a i r  d r y  the  probe  a n d  p u t  i t  i n  e a c h  c a l i b r a t i n g  
so lu t ion  f o r  a b o u t  30 sec. R e c o r d  the  readings.  

NOTE: D u r i n g  s to rage  a n d  be tween  measurements ,  keep  t h e  p robe  immersed  
i n  t h e  p H  4.0 so lu t ion .  

H. K e e p  hoses l ead ing  to  t h e  f l o w - t h r o u g h  ba th  o u t  o f  d i r e c t  s u n l i g h t  because t h e  
w a t e r  c a n  hea t  u p  q u i c k l y  a t  low d i scha rge  rates.  

3.3.2. Measur inp  TernDerature 

A. Use a Cels ius  t h e r m o m e t e r  t o  measu re  the  t e m p e r a t u r e  in  a sma l l  T e f l o n  o r  
p las t ic  bucket .  R e c o r d  measu remen t s  i n  t h e  logbook pe r iod ica l ly  d u r i n g  
pumping .  

B. Place  the bucke t  close to t h e  wel lhead .  
a w a y  f r o m  d i r ec t  sun l igh t .  

Keep  t h e  b u c k e t  a n d  d i s c h a r g e  hose 

C. R e c o r d  t e m p e r a t u r e  r e a d i n g  to neares t  0.1 deg ree  Cen t ig rade .  

3.3.3. b lessur ine  Electrical  C o n d u c t i v i t y  

A.  C a l i b r a t e  the  c o n d u c t i v i t y  me te r  w i t h  a t  least o n e  s t a n d a r d  K C I  so lu t ion ,  a s  
o u t i n e d  i n  t h e  c u r r e n t  R o c k y  F la t s  P l an t  p rocedures  ( A p p e n d i x  5.2 - SOP 2.1). 
P e r f o r m  th i s  ca l ib ra t ion  a t  least  b e f o r e  a n d  a f t e r  s ampl ing .  K e e p  a r eco rd  of 
e a c h  ca l ib ra t ion  a n d  r eco rd  t h e  t e m p e r a t u r e  of e a c h  c a l i b r a t i n g  so lu t ion .  

B. C l e a n  t h e  p robe  a n d  c a b l e  w i t h  d is t i l l ed  wa te r  a n d  c l ean  tissues. 

C. Measure  c o n d u c t i v i t y  in  3 T e f l o n  or plastic bott le.  R e c o r d  c o n d u c t i v i t y  per i -  
od ica l ly  ( a f t e r  eve ry  t w o  ga l lons)  t h roughou t  t he  t ime  of pumping .  Record  
t h e  posit ion of e a c h  se t t i ng  on  t h e  meter .  

NOTE: Rinse  the  p robe  in  d is t i l l ed  wa te r  a n d  d r y  i r  comple te ly  be fo re  
p u t t i n g  i t  i n  a ca l ib ra t ion  so lu t ion .  

F. K e e p  the  probe  a t  l eas t  t w o  inches  a w a y  f r o m  t h e  ce l l  wal l s  o r  bucke t  because  
most conduc t iv i ty  p robes  p r o d u c e  a n  e lec t r ica l  f i e l d  t h a t  m a y  be d i s t u r b e d  i f  
t h e  probe  is nea r  a so l id  object.  

3.3.3. Alkal in i tv  T e s t i n g  

Use  a d ig i t a l  t i t r a t ion  k i t  ( H a c h  K i t )  to test f o r  a lka l in i ty .  F ie ld  t echn iques  c a n  be 
tested by pe r fo rming  a l k a l i n i t y  tests on  known so lu t ions  p repa red  by the  q u a l i t y  
con t ro l  l abo ra to ry .  When us ing  t h e  s t a n d a r d  solutions,  record  on ly  t h e  va lue  of 
a l k a l i n i t y  a t  a p H  of 4.5 on  t h e  S t a n d a r d  Alka l in i ty  Record  f o r m  ( A p p e n d i x  5.5). T h e  
a l k a l i n i t y  o f  t h ree  s t a n d a r d  s o l u t i o n s .  will  be de t e rmined  i n  t r ip l ica te .  P e r f o r m  these 
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tests a t  t h e  s t a r t  o f  f i e l d  sampl ing . :  RepoFt .  t h e  resu l t s  t o  t h e  s i t e  m a n a g e r  f o r  ' 

c o n f i r m a t i o n  w i t h  t h e  k n o w n  v a l u e s  r epor t ed  b y  t h e  labora tory .  A t  t h e  d i sc re t ion  of  
t h e  s i t e  manage r ,  a d d i t i o n a l  s t a n d a r d  a l k a l i n i t y  rests m a y  be  p e r f o r m e d  pe r iod ica l ly  
d u r i n g  o r  a f t e r  t h e  f ie ld  s a m p l i n g  per iod .  

D e t e r m i n e  the  a lka l in i ty  o f  e a c h  w a t e r  s ample  a t  t he  t ime t h a t  t h e  s a m p l e  is collected: 
r eco rd  t h e  results in the a p p r o p r i a t e  sec t ions  of  t he  G r o u n d w a t e r  Q u a l i t y  S a m p l i n g  
R e c o r d  ( A p p e n d i x  5.3) or  S u r f a c e  Water Q u a l i t y  Sampl ing  R e c o r d  ( A p p e n d i x  5.2). 
E n t e r  a l k a l i n i t y  values f o r  13 d i f f e r e n t  p H  va lues  in to  the  tab le  o n  t h e  f o r m s  a n d  p lo t  
t h e  resu l t s  on  t h e  graph .  P e r f o r m  a m i n i m u m  of two  tests on e a c h  s a m p l e  to v e r i f y  
t h e  r ep roduc ib i l i t y  of  t he  va lues  ob ta ined .  If possible, have  d i f f e r e n t  f i e l d  personnel  
r u n  these  t w o  tests. I f  t h e  c a l c u l a t e d  e r r o r  is g rea t e r  t h a n  10°/o, p e r f o r m  a t h i r d  test  
f o r  a r e d e t e r m i n a t i o n  of t h e  e r r o r .  T h r e e  t r i a l s  a r e  usua l ly  s u f f i c i e n t  to d e t e r m i n e  a 
r easonab le  f i e ld  value.  A t  t h e  conc lus ion  of  t h e  t i t r a t ion  tests, r eco rd  t h e  p H  me te r  
r e a d i n g s  i n  the  p H  4.0 a n d  7.0 b u f f e r  solutions.  T h e  p rocedure  used  to d c t e r m i n e  
a l k a l i n i t y  va lues  is descr ibed  be low.  

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Bring  t h e  t empera tu re  of  t h e  p H  4.0 a n d  7.0 s t a n d a r d  b u f f e r  so lu t ions  to t h e  
t e m p e r a t u r e  of t h e  s a m p l e  in  t h e  f low- th rough  ba th .  S t a n d a r d i z e  t h e  me te r  
w i t h  the  e lec t rode  in  e a c h  of these  b u f f e r s  acco rd ing  to  t h e  a c c e p t e d  me thod .  
Leave  t h e  e lec t rode  i n  t h e  p H  4.0 b u f f e r  solution. 

R inse  t h e  t i t r a t ion  f l a s k  a n d  t h e  vo lumet r i c  f l a sk  w i t h  d i s t i l l ed  wa te r ,  
fo l lowed by r aw sample .  Remove  d rop le t s  of wa te r  by  v igo rous  s h a k i n g .  

Measure  100 rnl of f resh .  u n f i l t e r e d  sample  i n  the vo lumet r i c  c13sk a n d  p o u r  i t  
i n t o  the  t i t ra t ion  f l a s k  w i t h  3 s  l i t t l e  ag i t a t ion  as possible. 

R inse  t h e  p H  e lec t rode ,  s h a k e  i t  d r y ,  a n d  pu t  i t  i n to  the  t i t r a t i o n  f lask .  

R e c o r d  the  t i t r an t  lot  n u m b e r  a n d  d a t e  on  the  wa te r  q u a l i t y  d a t a  fo rm.  E jec t  
a f e w  d rops  of t i t r a n t  f r o m  the  t i p  of  t he  t i t r a to r  a n d  w i p e  t h e  t i p s  w i t h  a 
c lean  tissue. Reset t h e  c o u n t e r  to 0000. 

T i t r a t e  t he  so lu t ion  w i t h  ac id ,  gen t ly  s t i r r i n g  t h e  so lu t ion  to e n s u r e  mix ing .  
Whenever feasible,  use m a g n e t i c  s t i r re rs .  Record  pa i rs  of p H  3 n d  a l k a l i n i t y  
r ead ings  f o r  the  p H  va lues  o n  t h e  d a t a  form(s) .  

R inse  a l l  glassware w i t h  d is t i l l ed  wa te r .  
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i . .. 
3.3.5 Dissolved Oxveen Measurement (YSI 1976al 

Place meter  in  in t ended  ope ra t ing  posit ion.  Do not  move wi thou t  ca l ib ra t ing .  

With meter  o f f ,  a d j u s t  meter  to ze ro  using center  screw. 

Swi t ch  meter  t o  zero a n d  a d j u s t  to zero w i t h  zero knob. 

Swi t ch  meter  t o  f u l l  scale  a n d  a d j u s t  to "15" o n  p p m  scale us ing  f u l l  scale  
knob.  

A t t a c h  probe t o  t h e  me te r  a n d  w a i t  15 min. to polar ize  probe. 

A. 

B. 

C. 

D. 

E. 

F. P e r f o r m  a i r  ca l ib ra t ion :  

- 

- 
Switch to ca l ib  02 posit ion; 

Place t h e  probe i n  moist  a i r  (small  ca l ib ra t ion  bottle w i th  a f e w  d r o p s  o f  
water)  a n d  al low IO minu tes  f o r  t empera tu re  s tabi l izat ion ( can  be same  a s  
polar izat ion wait);  a n d  

- Set meter  to local a l t i t u d e  (6,000 f t  amsl) using c s l ib  know -- be s u r e  
r ead ing  is s teady.  

Ca l ib ra t e  meter  aga ins t  s t a n d a r d  solut ions ( o n  a weekly basis). 
ca l ib ra t ions  i n  ca l ib ra t ion  log book. 

Documen t  

G. Place p robe  i n  sample  a n d  s t i r  by rais ing a n d  lower ing  the  p robe  a b o u t  1 f t  
p e r  s. Allow probe t o  e q u i l i b r a t e  t o  sample t empera tu re  a n d  dissolved oxygen.  

H. T u r n  swi t ch  to t emp  a n d  r e a d  t e m p e r a t u r e  f r o m  lower scale. 

I. Se t  02 solubi l i ty  f a c t o r  dial to observed t empers tu re ,  using the  sa l in i ty  index  
scale  o n  the  d i a l  ( s a l in i ty  d e t e r m i n e d  using SCT meter  - each b a r  on index  
represents  5,000 p p m  ch lo r ide  concen t r a t ion ) .  

T u r n  swi t ch  to read 02 a n d  r ead  dissolved oxygen value i n  ppm d i r ec t ly  f r o m  
the  meter.  

J .  

K. T u r n  o f f  meter,  r inse probe w i t h  deionized wa te r ,  a d d  a f e w  d rops  of 
deionized wa te r  t o  the  sponge in  t h e  probe holder ,  a n d  r e tu rn  p robe  to holder.  

3.3.6 Color and Odor 

Record  a n y  observat ion r ega rd ing  unusua l  condi t ion of t he  samples. 
color,  t u r b i d i t y ,  a n d  odor.  

Especial ly  note  
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. . .  

I f  

i ! .. ,: . 3.4. Pos tope ra t ion  . .  

i.- 3.4.1. Fie ld  
, 

: 

A. E n s u r e  t h a t  all  e q u i p m e n t  is a c c o u n t e d  f o r ,  d e c o n t a m i n a t e d  (see SOP 1.6, 
G e n e r a l  E q u i p m e n t  Decon tamina t ion ) ,  a n d  r cady  f o r  sh ipmen t .  

B. Res to re  t h e  s i t e  to t h e  presampl ing  cond i t ions  a n d  f i l l  open  sampl ing  holes a s  
spec i f i ed  i n  t h e  RIP. 

C. M a k e  s u r e  all s u r v e y  or  sampl ing  loca t ions  a r e  p rope r ly  s t a k e d  a n d  t h e  
loca t ion  I D  i s  r ead i ly  v is ib le  o n  the  loca t ion  s t ake .  

D. E x a m i n e  e lec t r ica l  c o n d u c t i v i t y  a n d  t e m p e r a t u r e  ca l ib ra t ions  ( r ed  l i n e  
location).  A d j u s t  d a t a  a s  ind ica ted .  

E. P r e p a r e  samples  a n d  t r a n s p o r t  acco rd ing  to  SOP 1.3, Sample  Con t ro l  a n d  
Documen ta t ion ;  SOP 1.4, Sample  C o n t a i n e r s  a n d  P rese rva t ion ;  a n d  SOP 1.5, 
G u i d e  to Hand l ing ,  Packag ing ,  a n d  S h i p p i n g  of Samples .  

3.4.2. Docurnenta t ion  

A. R e c o r d  c l e a n u p  a n d  hole  a b a n d o n m e n t  p rocedures  a n d  a n y  uncomple t ed  work 
( l i ke  s i te  r e s to ra t ion )  i n  t h e  logbook. 

B. Record  t h e  sampl ing  a n d  ope ra t ing  d a t a  i n  the  logbook. 

C. Comple t e  logbook en t r ies ,  v e r i f y  the  a c c u r a c y  o f  en t r ies ,  a n d  s ign / in i t i a l  a l l  
pages. Draw a s lash  t h r o u g h  sec t ions  of pages  in t en t iona l ly  l e f t  b lank .  

D. M a k e  a n y  necessary  changes  on  d a t a  f o r m s  a f t e r  e x a m i n i n g  e lec t r ica l  
c o n d u c t i v i t y  a n d  t e m p e r a t u r e  ca l ibra t ions .  

E. R e v i e w  d a t a  co l lec t ion  f o r m s  for  completeness.  

3.4.3. Off  ice 

A. Del ive r  o r ig ina l  f o r m s  a n d  logbooks to t h e  s i te  m a n a g e r  f o r  t echn ica l  rev iew.  
He / she  wi l l  rev iew,  s ign  fo rms ,  a n d  t r ansmi t  to t h e  d o c u m e n t  con t ro l  o f f i c e r  
(copies  to the  f i les )  f o r  even tua l  de l ive ry  to the  D e p a r t m e n t  of Ene rgy .  

B. Inven to ry  e q u i p m e n t  a n d  supplies.  R e p a i r  o r  r ep lace  a l l  b roken  o r  d a m a g e d  
e q u i p m e n t .  Rep lace  e x p e n d a b l e  i tems. R e t u r n  e q u i p m e n t  to t h e  e q u i p m e n t  
m a n a g e r  a n d  r epor t  i n c i d e n t s  of m a l f u n c t i o n  o r  damage .  

C. C o n t a c t  t h e  a n a l y t i c a l  l abo ra to ry  to e n s u r e  t h a t  samples  a r r i v e d  s a f e l y  a n d  
in s t ruc t ions  f o r  s ample  ana lyses  a r e  c l ea r ly  unders tood .  

Rocky Flats Plant ER Program SOPS 
Revision 3 January 1989 

SOP 2 . 2  

Page 7 

i 



. .  
L .  
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5. APPENDICES 

5.1. Equipment and Supplies Checkl i s t  

5.2. Surface  Water Quality Sampling Record 

5.3. Groundwater Quality Sampling Record 

5.4. Data  Form Completion 
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. . APPENDIX.S.1 i 

, .  
EQUIPMENT" A N D  SUPPLIES CHECKLIST 

Complete a l l  blanks before going to the field.  

Reagents: Alkal ini ty  k i t  

Check reagent volumes 

Check glass fo r  breakage 

i 

pH meter(s) (circle one) 

Electrode fu l l  of f lu id  

Electrode glass intact  

Immerse electrode in tap water 

Cal ibrate  electrode, rinse, f i l l ,  and  
replace cap  

Tempera ture  probe i n  tap water 

Temperature  probe i n  h o t  -&3ter  

Ec Meter 

Battery: Ok- Dead- 

T a p  water: Ok- Faulty- 

Against  cal ibrat ion solution 

Solution temp 

Conduct ivi ty  of solution 

Hand-held thermometer 

Temperature  i n  ice water 

Tempera ture  agrees with lab thermometer 

KCI solutions 

Filters and  tubing 
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i APPENDIX 51, Concluded 

EQ UI P ME N T '<A N D s u P P L I E s c H E c K L IST 

Teflon o r  plastic 

Teflon o r  plastic 

Ti t ra t ion  f l a sk  

Volumetr ic  f lask  

Rocky Flats  Plant ER Program SOPS 
Revision 3 
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. '  APPENDIX 5.2 

SURFACE WATER'QUALITY SAMPLING RECORD 

I 

S T A T I O N  N O . :  

SURFACE WATER QUALITY SAMPLING SHEET 

O A  Revleu Byloate: 

l o c a t l o n :  Oatc; 
T I - :  

H.0.I; 

Perronnel: Weather: 

Saaol ing Method (describe): 

;low measurements f d k e n l :  Y E S  110 

I f  yes. metnoa: If no. reason: 

F i e l d  Measuremenu' 

0.0.: Temperature: oc 

'See flela noteDOOk for Instrumentatlon data. I t ;  OC 

ph; #)nit1 Conductance: 'mno:. c 7  

R o c k y  Flats Plant ER Program SOPS 
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'. APPENDIX.5.3 . L  

GROUNDWATER QUALITY SAMPLING RECORD 

GROUND-WATER QU ALITY SAMPLING SHEET 

O A  Revler 6ylOate: 

Oate: I Iw: 

LOCJtlOn; n.o.0; 

Personnel: neather: 

Sanollnp: tvacuatlon by: EalIIng/Pumoing/Other; 

Sd.OlIn9 by: Ealllng/Pumotnq/Other: 

Well Olameter: '1, Depth t o  Water: I t  Total Well Oeptn: ry  
Volume i n  Carinq: 131. C a l c u l a t l o n :  

VOlUmC Evacuated HRu Reading (Ererthinq lone, (Backqrouna) 

before Sanollng: 

Purging l l m e :  Start;  Finlsn; Oate; 

1 3 1 .  (Heidsoace) 

'de l l  Candlt lcn locked? Y E S / N O  Reference Casing: PVCISteellSS 

7rotectrve C d r r n g :  intact D a u g c a :  

Concre te :  Intact Dalsgea: 

I SamIe no. ! f i l t e r e d  I Conta iner  1 Preservative I Parameters I '1- 

I ! I 
I I I I ! ! I 

I i ! I I I I 
i I ! I I I 

I I I 1 I I 
i I I I I I i 
I I I 1 I i i 

1 Col lected 

1 
YeslNo , Type/Volume 

I ! I I i 
! i 

4 

I 

1 f i e l d  Measurements- 1 TI-  1 pn T O  j Cinduct iv i ty  O T  1 I 

I I n l t l a l  I I I I I 
' I Well Bore Volume I ! I I 

I I I I I 
L 3 n e i i  Bore ~ o ~ u n c s  1 I I I I 

1 vel1 Bore Volumes I I I I I 
I 5 Y e l l  bore Volumes I I I I 

I 
I 

2 Well Bore Volumes 

I I 1 See f l e l d  Notebook farl lnstr-nt:t ion Oat1 
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A P P E N D I X - 5 . 4  

! D A T A  FORM C O M P L E T I O N  

Use a p e n  w i t h  black ink  tha t  is not w a t e r  soluble  (no t  a f e l t - t i p  pen).  M a k e  a n  e n t r y  
in e a c h  blank.  Where there  is no  d a t a  en t ry ,  e n t e r  U N K  f o r  U n k n o w n ,  N A  f o r  No t  
Applicable ,  or N D  f o r  Not  Done.  If a n y  p rocedure  was not  pe r fo rmed  a s  prescr ibed,  
give t h e  reason f o r  t h e  change  or  omission on t h e  form.  To c h a n g e  a n  e n t r y ,  d r a w  a 
s ingle  l i ne  th rough  it,  a d d  the co r rec t  i n f o r m a t i o n  above  i t ,  a n d  in i t i a l  t h e  change.  

S U R F A C E  W A T E R  Q U A L I T Y  S A M P L I N G  R E C O R D  

1. Sta t ion  No. Designat ion S ta t ion  I D  Number.  

2. Q A  Rev iew/By/Da te .  S igna tu re  of person comple t ing  Q A  of  t h e  f o r m  
fol lowed b y  the  d a t e  t h e  Q A  was completed.  

3. Location. Faci l i ty  n a m e  a n d  spec i f i c  a r e a  wi th in  t h e  f a c i l i t y  f r o m  w h i c h  
the  sample was col lected.  

4. Personnel.  Samplers.  

5 .  Date.  Da te  sample was collected.  

6. Time.  Mil i tary t ime t h 3 t  s ampl ing  personnel 3 r r ived  a t  locat ion.  

7. W.O.#. Work O r d e r  o r  J o b  Number .  

8. Weather.  Brief desc r ip t ion  of wea the r  condi t ions.  

9. Sampling Method. Brief ly  descr ibe sampl ing  method used f o r  s ample  
collection. 

10. Sample No. Sample ID N u m b e r  

1 1 .  Fi l tered.  Was sample f i l t e r ed  i n  t he  f ie ld  ( Y  o r  N) .  

12. Con ta ine r .  T y p e  of con ta ine r  (glass. plastic. c tc . ) /volume of c o n t a i n e r  ( 5 0  
ml, 41, etc.) 

13. Preservat ive.  Sample preservat ive.  

14. Parameters .  Analyses  requested f r o m  laboratory.  

15. T i m e  collected.  Mi l i t a ry  t ime a t  wh ich  sample con ta ine r  was collected.  

16. Field measurements.  Field wa te r  qua l i t y  readings f o r  Dissolved Oxygen  
(D.O.), pH. t empera tu re  a n d  conduc tance .  
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S T A N D A R D  0PERATIN.G PROCEDURE 2.3 

% .  ! 

SAhIPLING bIONITORING WELLS \VITH A BLADDER PUhlP 

1. PURPOSE 

To use a bladder pump to obtain representative groundwater  samples a t  shallow depths  
tha t  a r e  beyond the capabili t ies of a peristalt ic pump. 

2. DISCUSSION 

Each site-specific Remedial  Investigation Plan (RIP)  contains specif ic  detai ls  about  the  
procedures and  equipment f o r  this SOP. Refer  to the RIP  f o r  the  type of samples to 
be collected. The collection and  measurement of samples and  documentat ion of da t a  
will be performed as described in the associated procedures. 

For this procedure, a Middleburg squeeze-type bladder pump made completely of 
stainless steel and  Teflon ( for  example,  IEA, TIMCO, Well Wizard, Geoguard,  a n d  
others)  provides the least amount  of mater ia l  interference to the sample (Barcelona 
1985). Analyses fo r  a wide var ie ty  of metals, radionuclides, a n d  organics,  as well as 
f ie ld  parameters.  a re  valid fo r  a sample obtained with this system. The  water comes 
in to  contact with the inside of the bladder (Teflon)  and  the sample tubing (also 
Tef lon)  that  may be dedicated to  each well. Some wells may h3ve  germanent l>.  
installed bladder pumps ( f o r  example,  Well Wizard o r  Geoguard)  that  will  be used to 
sample f o r  all parameters. 

Test ing has shown that  the non-gas contact  positive-displacement pump causes less aer -  
a t i o n  i n  the sample than do  various other  retrieval methods (Barcelona 1984 a n d  
Nielsen 1985). Although no system can  provide a t rue in s i r t i  sample, this method ( i f  
employed correctly) can yield a sample that  is valid fo r  numerous f ie ld  measurements 
a n d  chemical analyses, including organics. Although volatile organics may be 
collected by this method, sampling for  volatile organics is so highly specialized that  i t  
is presented separately i n  SOP 2.5, Sampling f o r  Volatilc Organics. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
informat ion  on  the performance of field activities. They should be consulted for  
specif ic  information about equipment  and  supplies; sample collection, preservation. 
packaging, and shipping; decontaminat ion procedures; and  documentation 
requirements.  Procedures directly associated with this SOP arc  listed below. 
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I .  

2. 

3. 

4. 

5 .  

6. 

7. 

8 

9. 

IO. 

1 I .  

12. 

13.  

14. 

15. 

I A P P E N D I X  5.4, C o n c l u d e d  ,. 

GROUNDWATER. QUALITY SAMPLING SHEET 

Well No. Monitor ing.  Well I D  Number .  

Date.  D a t e  sample  was  collected.  

Q A  R e v i e w  By/Date.  
fol lowed b y  the  d a t e  the Q A  was  completed.  

Location. Fac i l i t y  n a m e  a n d  spec i f i c  a r e a  f r o m  which  t h e  sample  was 
collected.  

Personnel.  Samplers.  

Time.  Mi l i t a ry  t ime  t h a t  personnel  a r r i v e d  a t  s ampl ing  location. 

W.O.#. Work O r d e r  or  J o b  Number .  

Weather. Brief desc r ip t ion  of wea the r  condi t ions.  

Sample No. Sample I D  N u m b e r .  

Fi l tered.  Was sample f i l t e r ed  in the  f ie ld  ( Y  or N ) .  

Con ta ine r .  T y p e  of sample  con ta ine r  (glass. plastic. e tc . ) /volume of  
con ta ine r  (ml, I ,  etc.). 

Preservat ive,  Sample  preservat ive.  

Parameters .  Analyses  requested f r o m  laboratory.  

T i m e  collected.  Mi l i t a ry  t ime  t h a t  sample con ta ine r  was collected.  

Field measurements .  Mil i tary t ime a n d  f i e ld  wa te r  qua l i t y  measu remen t s  

S i g n a t u r e  o f  person comple t ing  Q A  of the  f o r m  

f o r  pH, t empera tu re  a n d  conduc t iv i ty  d u r i n g  presample well purging.  

! 
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S O P  No. I i  

I ;.:: 

1.1 G e n e r a l  &tru,ciions fo r  F ie ld  Personnel  

1.3 Sample  C o n t r o l  a n d  Documen ta t ion  

I .1 Sample  C o n t a i n e r s  a n d  P rese rva t ion  

1 .j G u i d e  to H a n d l i n g ,  Packaging ,  a n d  S h i p p i n g  of Samples  

1.6 G e n e r a l  E q u i p m e n t  Decon tamina t ion  

2.1 P resample  P u r g i n g  o f  Wells 

2.2 F ie ld  Measuremen t s  on  G r o u n d w a t e r  a n d  S u r f a c e  Water 
Samples  

3.1 Water Level  Measuremen t  

LMonitoring wells a r e  sampled  i m m e d i a t e l y  a f t e r  t he  f i e l d  measu remen t s  a r e  t a k e n  by 
c o n n e c t i n g  t h e  p u m p  ou t l e t  t u b i n g  d i r e c t l y  to  t h e  f i l t e r  u n i t  f o r  f i l t e r e d  samples.  
Dec rease  t h e  p u m p  pressure  so t h a t  t h e  pressure  b u i l d u p  o n  t h e  f i l t e r  d o e s  not  b low 
o u t  t h e  p u m p  b ladde r  or  r u p t u r e  t h e  f i l t e r .  Collect  n o n f i l t e r e d  samples  d i r e c t l y  f r o m  
t h e  o u t l e t  t u b i n g  in to  t h e  sample  bot t le .  

3.1. Preparation 

3.2.1. O f f i c e  

A. R e v i e w  t h e  R I P  a n d  SOPs  l i s ted  i n  Sec t ion  3.1.  

B. C o o r d i n a t e  schedu les / ac t ions  w i t h  t h e  ins ta l la t ion  s t a f f .  

C. O b t a i n  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 

D. Assemble the  e q u i p m e n t  a n d  suppl ies  listed in  Append ix  5.1. E n s u r e  the  
p r o p e r  ope ra t ion  of a l l  s a m p l i n g  equ ipmen t .  

E. N o t i f y  t h e  a n a l y t i c a l  l a b o r a t o r y  of  s ample  types,  t he  number  of samples .  a n d  
t h e  a p p r o x i m a t e  a r r i v a l  d a t e .  

F. C o n t a c t  t h e  c a r r i e r  t h a t  wi l l  t r a n s p o r t  samples  to ob ta in  i n f o r m a t i o n  on 
r egu la t ions  a n d  spec i f ica t ions .  

G. E n s u r e  t h a t  permiss ion  to d i s c h a r g e  or  a c o n t a i n m e n t  vessel f o r  p u r g e d  w a t e r  
h a s  been ob ta ined .  

3.2.2. Documentat ion 

A. O b t a i n  a logbook f r o m  t h e  Q A  o f f i c e r .  

B. R e c o r d  results of  t he  e q u i p m e n t  check  in the  logbook. 
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C. Obta in  a suf f ic ien t  number oft the appropr ia te  ER Program d a t a  collection i 
forms  (see INDEX T O  SOPS). 

Consult  the ER Program da ta  adminis t ra tor  fo r  a cur ren t  list of information 
used i n  the completion of da ta  forms. 

! 
. .  

D. 

3.2.3. Field 

A.  Locate the monitoring wells to be sampled a n d  the  appropr ia te  
decontaminat ion area. Locate staging area a n d  areas fo r  managing purged 
water  a n d  expendable sampling materials. Check decontaminat ion zones a n d  
barr icades to public access. 

B. Decontaminate  a l l  sampling equipment before taking the f i r s t  sample a n d  
between sampling intervals (see SOP 1.6, General  Equipment  Decontaminat ion,  
a n d  the RIP). 

C. Sample monitoring wells f rom least to most contaminated to reduce the  
possibility for  cross-contamination. 

NOTE: Whenever a sample is collected, a custody record must be ini t ia ted on  
the  Custody Transfer  Record/Lab Work Request form and  a Water Sample 
Ident i f icat ion Label a f f ixed  to the sample container.  SOP 1.3, Sample Control 
a n d  Documentation, contains copies of the form and label and  instructions fo r  
completing the form and  label. 

3.3. Operation 

3.3.1. Procedure f o r  ODeratinP a Bladder Pumo 

- A. 

B. 

C. 

D. 

Unlock the well and  use a s t i f f  brush to brush away any  d i r t  or  debris f r o m  
around the well cap, then remove the cap. 

Determine the presence of any  floating organics in the wellbore water column 
using the  method described in SOP 2.1 (3.3C). 

Lower the precleaned water level probe down the well unti l  the indicator  
sounds (see SOP 3.1, Water Level Measurement). Measure ( to  the nearest 0.01 
f t )  the depth-to-water f rom the mark on the well  casing. Record this 
measurement in the logbook. 

For  bladder  pump purging, proceed as described below. 

1. Whenever a well is purged o r  sampled wi th  the bladder pump, record all  
f ie ld  measurements and  chemistry determinat ions on Groundwater  Level 
and  the Groundwater  Quality Sampling Record iorrn.  

Copies of these forms and instructions for  completing the forms a re  
provided i n  SOP 2 .2 ,  Field Measurements on Ground and  Surf3ce \\.'ater 
Samples, and  SOP 3.1, Water Level  measurement. 

2 .  Purge the well as described i n  SOP 2.1, Presarnple Purging of 'lvells. 
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3. Attach the pump to the  dedica ted .Tef lon  tubing. Lower the  pump down 4 
the well unt i l  i t  is.'just.:below the sur face  of the  water.  Begin pumping 
and  follow the  water< level dbwn the wellbore to  ensure tha t  a l l  of the  
stagnant water  i n  the  casing is removed. This  is not possible for  perma- 
nently installed dedicated pumps. 

4. To avoid pumping the well d ry ,  reduce the pumping rate  a f t e r  the water 
level has fa l len to the screened level so that  the rate  of water  removal 
does not exceed the rate  of recovery a f t e r  the water  level has fallen to 
the screened level f rom the formation. 

E. Allow the well to recover to the  level specified in  the  Rocky Flats Plant 
Procedure L-6 213-C f o r  well presample purging before  sampling. Use the 
water level probe to  monitor well recovery. 

F. The  well should be sampled within 24 hours of purging. 

3.3.2. Procedure for  CollectinP Sarnoles 

NOTE: 
samples and  the documentation of data .  

Consult the associated SOPS fo r  information about  collecting and  measuring 

A. Before collecting data ,  cal ibrate  probes fo r  the required measurements (see 
SOP 2.2, Field IMeasurements on Ground and  Surfacc Water Samples). 

B. To collect s3mples. lower the pump down the well u n t i l  the bottom ( i n t 3 k e )  of 
the pump is just a t  the top of the well screen. T h e  well-dedicated pumps 
should have been installed a t  this depth.  

C. The  type.of  analysis f o r  which a sample is collected determines the type of 
bottle, preservative, holding time, and  f i l ter ing requirements  (see SOP 1.4, 
Sample Containers  and  Preservation).  

D. Adjust the pump a n d  pressure rates with the cycle t ime so tha t  the f low is not 
violent. In this way, the  sample can be obtained in 3 t imely manner .  

E. Do not f i l ter  the samples unless so directed by the RIP. 

F. Ensure that  all samples specified in the R I P  have been collected 

3.4. Postoperation 

3.4.1. Field 

A. Ensure that  all  equipment  is accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment  Decontamination),  and  ready for  shipment.  

B. Restore the site to presampling conditions as specified in the R I P  

C. h4ake sure a11 monitoring wells a re  properly labeled and  the location I.D. is 
readily visible on the protective casing. 
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D. Prepa re  s a m p l e s  a n d  t r a n s p o r t  a c c q r d i n g  to S O P  1.3, Sample  C o n t r o l  a n d  i 

Documenta t ion ;  .-SOP 1.4,' S a m p l e  Con ta ine r s  a n d  Preserva t ion ;  an 'd  S O P  1.5, 
G u i d e  to  Hand l ing ,  Packog ing ,  a n d  S h i p p i n g  of  Samples.  

r- 3.4.2. Docurnentation 

A. Record  c l e a n u p  p rocedures  a n d  a n y  uncomple t ed  work  ( l ike  s i te  r e s to ra t ion  or  
long- te rm moni to r ing )  i n  t h e  logbook. 

B. Comple t e  logbook en t r i e s ,  v e r i f y  the  a c c u r a c y  of en t r ies ,  a n d  s i g n / i n i t i a l  a l l  
pages. 

C. Review d a t a  co l lec t ion  f o r m s  € o r  comple teness .  

3.4.3. O f f i c e  

A. Del iver  o r ig ina l  f o r m s  a n d  logbooks  to the  s i te  manage r  f o r  t echn ica l  rev iew.  
He / she  will  r ev iew,  s ign  f o r m s ,  a n d  t r ansmi t  to t h e  d o c u m e n t  c o n t r o l  o f f i c e r  
(copies to  t h e  f i l e s )  f o r  e v e n t u a l  de l ive ry  to  t h e  D e p a r t m e n t  of E n e r g y .  

B. Inven to ry  e q u i p m e n t  a n d  suppl ies .  R e p a i r  o r  rep lace  a l l  b r o k e n  o r  d a m a g e d  
equ ipmen t .  Rep lace  e x p e n d a b l e  items. R e t u r n  e q u i p m e n t  to t h e  e q u i p m e n t  
manage r  a n d  r epor t  i n c i d e n t s  o f  m a l f u n c t i o n  o r  damage .  

C. Con tac t  the  ana ly t i ca l  l a b o r a t o r y  to e n s u r e  t h a t  samples  a r r i v e d  s a f e l y  a n d  
ins t ruc t ions  f o r  s ample  a n 3 l y s e s  are c lear ly  unders tood .  
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i - . .  APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Nongas contact bladder pump (wi th  Teflon tubing) 

Compressor/bat ter ies /bat tery chargers  

Amber glass bottles with Teflon-l ined caps (0.5, 1, and  2 liters) 

Clear glass vials wi th  Teflon septa (40 ml) 

Plastic bottles (1 l i ter)  

Teflon o r  other  chemically iner t  tubing 

St i f f  brush 

Concentrated H,SO, ( i f  needed) 

40% NaOH (if  needed) 

Insulated coolers 

Blue Ice or equivalent 

Padding for  packaging of samples 

Swagelok f i t t ings 

Plastic sheet 

Any addi t ional  supplies listed in associated procedures, 
as needed 
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S T A N D A R D  OPERATING PROCEDURE 2.4 

! .. . 

SAhlPLING h l O N I T O R I N G  \YELLS Ii’ITH .A BUCKET-TYPE B A I L E R  

1 .  PURPOSE 

To o b t a i n  a r ep resen ta t ive  g r o u n d w a t e r  s ample  a t  d e p t h s  beyond t h e  r a n g e  (o r  
c a p a b i l i t y )  of  suc t ion  l i f t  p u m p s  w h e n  vo la t i l e  a i r  s t r i p p i n g  is of conce rn ,  wel l -cas ing  
d i a m e t e r s  a r e  too n a r r o w  to accep t  submers ib l e  pumps ,  o r  o t h e r  d i f f i c u l t  c o n d i t i o n s  
a r e  present .  

2. DISCUSSION 

T h e  R e m e d i a l  Inves t iga t ion  P lan  ( R I P )  c o n t a i n s  spec i f i c  de t a i l s  a b o u t  t h e  p rocedures  
a n d  e q u i p m e n t  f o r  t h i s  SOP. R e f e r  t o  t h e  R I P  f o r  t h e  t y p e  of samples  to  b e  co l lec ted .  
Co l l ec t ion  a n d  measu remen t  of  s amples  a n d  d o c u m e n t a t i o n  of  d a t a  wi l l  be p e r f o r m e d  
a s  e s t ab l i shed  i n  t h e  assoc ia ted  procedures .  

Bucke t - type  ba i le rs  a r e  tall, n a r r o w  b u c k e t s  e q u i p p e d  w i t h  a aheck  va lve  o n  t h e  
bot tom.  T h i s  va lve  a l lows  w a t e r  to e n t e r  f r o m  t h e  bo t tom as  the  ba i l e r  is l owered  a n d  
p r e v e n t s  its release as t h e  ba i l e r  is raised. A l though  top- f i l l ing  ba i le rs  a r e  a l so  
a v a i l a b l e  a n d  m a y  be  use fu l  f o r  well  pu rg ing ,  t h e y  gene ra l ly  cause  inc reased  sample  
t u r b u l e n c e  3 n d  a r e  not r ecommended  f o r  s ample  acqu i s i t i on .  

Because of the  a e r a t i o n  assoc ia ted  w i t h  most o the r  recovery  systems. t h e  b u c k e t - t y p e  
ba i le r  i s  t h e  p r e f e r r e d  me thod  f o r  co l lec t ing  samples  t h a t  a r e  suscept ib le  to vo la t i l e  
c o m p o n e n t  a i r  s t r i p p i n g  or deg rada t ion .  Samples  c a n  be rccovered  w i t h  a m i n i m u m  of 
a e r a t i o n  if  care is t a k e n  to  g r a d u a l l y  lower  t h e  ba i l e r  u n t i l  i t  con tac t s  t h e  w a t e r  
s u r f a c e  a n d  to a l low i t  to s ink  as i t  f i l ls .  T e f l o n  is gene ra l ly  t h e  best c o n s t r u c t i o n  
materi31, b u t  o the r  ma te r i a l s  ( l ike  P V C  o r  s ta in less  s tee l )  a r e  accep tab le  i f  c o m p a t i b l e  
w i t h  t h e  des igna ted  sample  ana lys i s  o u t l i n e d  i n  t h e  RIP.  T h e  p r i m a r y  d i s a d v a n t a g e s  
of  ba i l e r s  a r e  the i r  l imi t ed  sample  vo lume  a n d  inab i l i t y  to  collect  d i sc re t e  s amples  
f r o m  a d e p t h  below t h e  w a t e r  su r face .  

3. PROCEDURES 

3.1 .  Associated Procedures 

Before  e v e r y  ope ra t ion ,  3 r ev iew of  t h e  SOPs 1.1-1.10 is necessary.  These  SOPs c o n t a i n  
i n f o r m a t i o n  on  t h e  p e r f o r m a n c e  o f  f i e ld  ac t iv i ty .  T h e y  shou ld  be consu l t ed  f o r  
s p e c i f i c  i n f o r m a t i o n  a b o u t  e q u i p m e n t  a n d  suppl ies ;  s ample  collection, p re se rva t ion ,  
packag ing ,  a n d  sh ipp ing ;  d e c o n t a m i n a t i o n  procedures ;  a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  P rocedures  d i r ec t ly  assoc ia ted  w i t h  th i s  S O P  3 r e  listed be low.  

SOP No. S O P  T i t l e  

1.1 G e n e r a l  In s t ruc t ions  f o r  F ie ld  Pc r sonnc l  

1.3 Sample  Con t ro l  a n d  Documcn ta r ion  
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SOP No. SOP T i t l e  . .  I I - 
! 

! 
1.4 Sample Containers and  Preservation 

1 .j 

r - .  

Guide fo r  Handling, Packaging, and  Shipping 
of Samples 

1.6 General  Equipment Decontamination 

2.1 Presample Purging of Wells 

2.2 Field LMeasurements on Ground a n d  
Surface Water Samples 

2.8 Sampling fo r  Volatile Organics 

3.1 Water Level hleasurement 

3.2. Preparation 

3.2.1. O f f i c e  

A.  Review the R I P  a n d  SOPs listed in Section 3.1. 

B. 

C. 

Coordinate schedules/actions with the installation s ta f f .  

Obtain appropriate  permission f o r  property access. 

D. Assemble the equipment  a n d  supplies listed in Appendix 5.1. Ensure the 
proper operat ion of a l l  sampling equipment. 

E. Notify the analyt ical  laboratory of sample types, the number of samples, a n d  
the approximate a r r iva l  date .  

F. Contact  the  car r ie r  tha t  will  transport  samples to  obtain information on  
regulations and  specifications.  

G. Ensure that  a containment  sys t em is available to collect purged water,  as 
appropriate.  

3.2.1.  Docurnen ta tion 

A. Obtain a logbook f rom the QX off icer .  

B. Record results of the equipment  check in the logbook. 

C. Obtain a suf f ic ien t  number of the appropriate  ER Program da ta  collection 
forms (see INDEX TO SOPs). 

D. Consult the ER Program da ta  administrator f o r  a current  list of information 
used in the completion of da t a  forms. 
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. - .  . .  . . .  3.2.3. Field 
I '  , .i 

A. Locate the monitor ing.  well's to' be sampled a n d  the  'appropriate 
,.-: ! decontamination area.  Locate staging area and  areas  f o r  managing purged 

Check dccontaminat ion zones and  ! '  water and  expendable sampling materials. 
barricades to public access. 

B. Decontaminate all  sampling equipment  before  tziking the f i r s t  sample and  
between sampling intervals  (see SOP 1.6, General  Equipment  Decontamination, 
and  the RIP). 

I ,  ' 
C. Sample monitoring wells f rom least to most contaminated to  reduce the 

possibility fo r  cross-contamina tion. 

3.3. Operation 

3.3.1. Procedures for OoeratinP a Bucket-TvDe Bailer 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

Unlock the well a n d  use a s t i f f  brush to brush away any  d i r t  o r  debris  f rom 
around the well cap, then remove the cap. 

Determine the presence of any  f loat ing organics in the wellbore water  column 
using the method described in SOP 2.1 (3.3C). 

Lower the precleaned water  level probe down the well unti l  the indicator 
sounds (see SOP 3.1, Water Level Measurement). Measure (to the nesrest  0.01 
f t )  t h e  depth- to-water  f rom the mark on the well casing. Record this 
measurement in the logbook. 

Collect a sample f rom the f i r s t  bailer if specified in  the RIP.  Otherwise,  
purge the well as described in SOP 2.1, Presample Purging of Wells, or  SOP 
2.3, Sampling Monitoring Wells with a Bladder Pump. 

Allow the well to recover to the level specified in the cur ren t  Rocky Flats 
Plant Procedures f o r  well presample purging before sampling. Use the  water 
level probe to monitor well recovery. 

Slowly lower the bailer into the well until i t  contacts the water  surface.  

.Allow the bailer to  sink a n d  f i l l  with a minimum ot' surface dis turbance.  

Slowly raise the bailer out  of the well. Do not allow the bailer line to contact 
the ground, either by coil ing i t  on a plastic sheet o r  by looping i t  f rom arm to 
a r m  as the line is extracted f rom the well. The  use of a reel greatly simplifies 
this process. 

3.3.2. Procedure for Collectine Samnles 

NOTE: Also consult the associated SOPs for  information on collecting and  measuring 
samples and  the documentation of data .  
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A. 

B. 

C. 

D. 

E. 

F. 

Whenever a well is sampled,  record all  fie,ld measurements a n d  chemistry 
determinat ion o n  e i ther  the  Groundwater  Level or t he  Groundwate r  Levels 
a n d  Gasoline Thickness . .  Data  ‘ form,  as well as the  Groundwate r  Qual i ty  
Sampling Record form. . 

Copies of these forms  and  instructions fo r  completing the  forms a re  
provided i n  SOP 2.2, Field Measurements on Ground a n d  Surface  Water 
Samples, and  SOP 3.1, Water Level Measurement. 

T i p  the bailer to  a l low a slow discharge to . f low gently down the  inside wall  
of the sample bottle wi th  minimal en t ry  turbulence.  

Fil ter o r  preserve the  sample as specified in the  RIP. 

Repeat the necessary steps as needed to acquire  a suf f ic ien t  volume of sample 
(see SOP 1.4, Sample Containers  and  Preservation). 

NOTE: Whenever a sample is collected, a custody record must be init iated on 
the Custody Transfer  Record /Lab  Work Request form a n d  a Water Sample 
Ident i f icat ion Label a f f i x e d  to the sample container.  SOP 1.3,  Sample Control  
and  Documentation, contains  copies of the fo rm and  label and  instructions fo r  
completing the  fo rm a n d  label. 

Use a Teflon-lined cap  if necessary. Secure the cap  t ightly.  

Thoroughly decontaminate  the bailer before sampling the next well, according 
to specific laboratory instructions o r  the generai guidelines i n  SOP 1.6. 
General  Equipment  Decontamination. In some cases. especially where !race 
ana lys i s  is desired,  i t  m a y  be prudent to use a dedicated bailer f o r  each well. 

. 3.4. Postoperation 

3.4.1. Field 

A. Ensure that  a l l  equipment  is accounted for ,  decontaminated (see SOP 1.6, 
General Equipment  Decontamination),  and  ready for  shipment.  

B. Restore the si te to  presampling conditions and f i l l  open sampling holes as 
specified in the RIP. 

C. Make sure  al l  monitoring wells are  properly l2beled 2nd  the location ID is 
readily’ visible on  the protcctive casing. 

D. Prepare samples and  t ransport  according to SOP 1.3, Sample Control and  
Documentation; SOP 1.4, Sample Containers and  Preservation; a n d  SOP 1.5, 
Guide to Handling, Packaging, and  Shipping of Samples. 

3.4.2. Documentation 

‘4.. Record cleanup and  hole abandonment  procedures and  any  uncompleted work 
(like site restoration o r  long-term monitoringj in the logbook. 
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B. Complete logbook entriles, ver i fy  the accuracy of entries,  a n d  s ign/ ini t ia l  a l l  
pages. 

Review da ta  collection forms fo r  completeness. 

- . _  

C. 

3.4.3. Off ice  

A. Deliver original forms and  logbooks to  the si te manager for  technical review. 
He/she wi l l  review, sign forms, and  t ransmit  to the document  control of f icer  
(copies to the files) f o r  eventual delivery to  the Department  of Energy. 

B. Inventory equipment and  supplies. Repair  or  replace al l  broken o r  damaged 
equipment.  Replace expendable items. Return  equipment  to  the  equipment  
manager a n d  report  incidents of malfunct ion or  damage. 

C. Contact  the analytical  !aboratory to  ensure tha t  samples a r r ived  safely a n d  
tha t  instructions f o r  sample analyses a re  clearly understood. 

4. SOURCES 

Dunlap,  W. J., J .  F. McNabb, M. R.  Scalf ,  and  R. L. Crosby. 1977. " Sampling f o r  
Organic  Chemicals and  Microorganism in  the  Subsurface." U.S. Environmental  
Protection Agency report  EPA/600/2-77/176. August 1977. Washington, D.C.: 
U.S. Government Pr int ing Off ice .  

Ford, Patr ick J., Paul J. Turinn.  and  Douglas E. Seely. 1984. "Characterization of 
Hazardous Waste Si tes  - .A 3lethods h lanual" .  i n  i - 0 1 .  I 1  of .Av2 i l a t r l e  SnrnDl inz 
Methods. Zd ed. U.S. Environmental  Protection Agency report  EP.A,;6COi4- 
54/076. Washington, D.C.: US.  Government Pr int ing Off ice .  

. 5. APPENDIX 

5.1. Equipment and Supplies Checklist 
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I 
c .. 

APPFVDIX 5.1 

EQUIPMENT AND' SUPPLIES CHECKLIST 
- .  

Tef lon  ba ilc rs 

Amber glass bottles with Tef lon- l ined  caps (0.5, I ,  a n d  
2 l i ters) 

Clear  glass vials with Tef lon  septa  (40 ml) 

Plastic bott les ( 1  l i ter)  

S t i f f  brush 

Concent ra ted  H,SO, (if needed)  

40% NaOH (if needed)  

Insulated coolers 

Blue Ice o r  equiva len t  

Padding f o r  packaging of samples 

Plastic s h e e t  

A n y  addi t iona l  supplies l istcd in associated procedures,  
as needed 
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1 .  P U R P O S E  

S T A N D A R D  OPERATING PROCEDURE 2.8 
, 

' .  
SAhIPLING FOR VOLATILE ORGANICS 

T o  out l ine procedures for  collecting a representative groundwater  sample and  
t ransport ing i t  f rom its or iginal  environment  to the laboratory f o r  analysis of trace 
volati le organics. 

2. DISCUSSION 

T h e  growing concern over the detection of volatile organic compounds in  water 
supplies has led to the development of highly sophisticated analyt ical  methods tha t  can  
provide detection limits a t  parts-per-bil l ion levels. Although laboratory methods a re  
extremely sensitive, well controlled,  a n d  qual i ty  assured, they cannot  compensate for  a 
poorly collected sample. The  collection of a sample should be as sensitive, highly 
developed, and  qual i ty  assured as the analyt ical  procedures. 

A sample to be analyzed for  dissolved volatile organics must be collected with minimal 
dis turbance to limit aerat ion,  which would cause a loss of volatiles f rom the  sample. 

Sample retrieval systems suitable f o r  the valid collection of  volatile organic  samples 
a re  bladder  p u m p s  and  bailers (Barcelona 1984; Bennett 1985; Xielsen 1955). Field 
condi t ions and other considerritions will  limit the choice of system. The  focus of 
concern must be to provide a valid sample f o r  analysis (one that  has been subjected to 
the least amount  of turbulence possible). 

Materials of construction fo r  bladders, pumps, bailers, and  tubing a re  limited to 
stainless steel, Tef lon,  and  glass. The  tendency of organics to leach into 3nd out of 
many materials makes the selection of materials cri t ical  f o r  these trace analyses. The  
use of plastics, f o r  example,  Tygon, must be avoided. There  a r e  numerous ways of 
introducing foreign contaminants  into a sample; these must be avoided by following 
s t r ic t  sampling procedures and  using only trained personnel. 

Holding time for  the analysis of volatiles is seven days. It is imperat ive that  the 
samples a re  shipped or  delivered to the analytical  laboratory dai ly .  The  bottles must 
be shipped o n  their sides to a id  in maintaining the air t ight  seal dur ing  shipment,  w i t h  
adequate  packing and  cooling to  ensure that  they arr ive intact .  The  sensit ivity of the 
analysis and  the fragi l i ty  of the samples require that  all volatile samples a re  collected 
in dupl icate .  

i 

The  Remedial  Investigation Plan (RIP)  contains site-specific details  about  the 
procedures and  equipment  fo r  this SOP. Refer  to the RIP for  the analyses thaL 3re to 
be performed.  Collection and  measurement of samples and  the documentat ion of data  
will be performed as described in the associated procedures. 
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. . .  
. . .  . 

! . .  . .  
3. PROCEDURES 

i I *. 

I :3 

r 
3;l. Associated Procedures : 

! . .  

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of f ie ld  activities. They should be consul ted for  
specif ic  information about  equipment  and  supplies; sample collection, preservation, 
packaging, and  shipping; decontaminat ion procedures; and  documentat ion 
requirements.  Procedures directly associated with this SOP a re  listed below. 

SOP No. SOP Ti t le  

1.1 General Instruct ions for  Field Personnel 

1.3 Sample Control  and  Documentation 

1.4 Sample Containers  and  Preservation 

1 .s Guide to the Handling, Packaging, and  Shipping of 
Samples 

I .6 General Equipment  Decontamination 

2.1 Presarnple Purging of Wells 

-.* 7 7  Field hjeasurement on Ground and  Surface R'ater 
Samples 

2.3 Sampling hlonitoring Wells w i t h  a Bladder Pump 

2.4 Sampling Monitor ing Wells wi th  a Bucket-Type Bailer 

3.2. Preparation 

3.2.1.. Office 

A.  Review the RIP and  SOPs listed in Section 3.1. 

B. Coordinate schedules/2ctions wi th  the installation s ta f f .  

C. Obtain appropriate  permission f o r  property ~ C C C S S .  

D. Assemble the equipment and  supplies listed i n  Appendix 5.1. Ensure the 
proper operation of all sampling equipment.  

E. Notify the analytical  laboratory of sample types, the number of samples,  and  
the approximate arr ival  date.  

F. Contact the carr ier  that  will transport  samples to obtain informat ion  on 
regulations and  specifications. 

G. Obtain appropriate  discharge permits or  containment vessels f o r  purged water.  
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j , .: 

I i  
8 .. 

,-' 

r . .  .. 
3.2.2. Documentation 

. .  

A. Obtain a logbook f rom tke..QA officer.  

E. Record results of the equipment  check i n  the logbook. 

C. Obtain a suff ic ient  number of the appropriate  E R  Program d a t a  collection 
forms (set  INDEX T O  SOPs). 

D. Consult the E R  Program da ta  adminis t ra tor  fo r  a cur ren t  list of information 
used in  the completion of da t a  forms. 

3.2.3. Field 

A. Locate monitoring wells to be sampled and  the  appropriate  decontaminat ion 
area. Locate the staging area  and  areas  fo r  managing purged water  a n d  
expendable sampling materials. Check decontaminat ion zones a n d  barricades 
to public access. 

E. Decontaminate all  sampling equipment before taking the f i rs t  sample and  
between sampling intervals (see SOP 1.6, General  Equipment  Decontamination, 
and  the RIP). Perform other  sampling tasks before collecting the  volatile 
samples (see SOP 2.1, Presample Purging of  Wells; SOP 2.2, Field Measurements 
on Ground a n d  Surface Water Samples; and  SOP 2.8, Sampling f o r  Volatile 
Organics).  

C. Sample monitoring Lvells f rom leasr to most sontarnina:ed to reducc :he 
possibility fo r  cross-contamination. 

3.3. Operation 

3.3.1. Preliminarv Determinations 

A. Floating Organics. If f loat ing organics a re  of conccrn (as determined in the 
RIP  a n d  by f ie ld  measurement for  floating organics), obtain the sample with a 
bucket-type or  bottom-valve bailer (see SOP 2.3,  Sampling Monitoring Wells 
with a Bucket-Type Bailer). 

B. Purging. Purge the well before sampling, as specified i n  the RIP and  
according to SOP 2.1, Presample Purging o f  Wells. Ensure that  the  well w a s  
not pumped d ry  and  that  high flow rates were not employed to cause 
turbulence in the formation.  

C. Field Measurements. As per SOP 2.2 must be made prior to the collection of 
any  laboratory sample. 

3.3.2. Samnle Retrieval 

A. Bladder Pumps. Using a non-gas, contact positive-displacement bladder  pump 
is of ten mandated when dedicated pumps have been installed on wells. These 
bladder pumps a re  also sui table  for  shallow wells (less than 100 f t ) .  They are  
somewhat d i f f i cu l t  to clean, but can be used with well-dedicated sample 
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tubing to avoid  some cleaning. Th.ese p u p p s  require  a power supply a n d  a 
compressed gas supply (or:compressor). 'They may be operated a t  variable 
f low and  pressure rates, ..which' makes them ideal , f o r  both purging and 
sampling. . .  

1. Increase the cycle time and  reduce the pressure to the minimum that  will 
allow the sample to come to the surface.  

9. Open both vials, set caps in a clean place, a n d  collect the sample dur ing  
the middle  of the  cycle. Collecting both samples a t  the same time 
provides more similar samples than those collected a t  d i f fe ren t  times, but  
may be d i f f icu l t .  At  a minimum, collect two samples f rom consecutive 
discharge cycles. 

3. Holding the  edge of the  discharge line a t  t h e . t o p  edge of the sample vial, 
al low the  water  to  run  down the side into the vial. Do not allow the 
water  to d rop  or  fa l l  into the vial; avoid splashing. 

4. Fill the vials just to overflowing. Do not rinse the vials o r  excessively 
overflow them. There  should be a convex meniscus o n  the top of the 
vials. 

5.  Careful ly  cap  the vials. 
down f i rmly.  Do not overtighten and  break the  cap. 

Place the caps direct ly  over the top and  screw 

6. Invert  t h e  vials and  tap gently. Observe vials for  a t  least IO sec. I f  an 
I t  is irnoerri1is.e a i r  bubble appears,  discard t h e  sample and b e g i n  again.  

tha t  no  en t rapped  air is i n  the sample v i3 l .  

7 .  Immediately place the vials in  the protective foam sleeve and  place into 
the cooler. They  should be on their sides, ra ther  than  s t ra ight  up. 

Ship or del iver  samples to  the lsboratory dai ly .  
a r e  iced, but  d o  not allow them to freeze. 

8. Ensure that  the samples 

NOTE: Whenever a sample is collected. a custody record must be init iated o n  
the Custody Transfer  Record/Lab \Vork Request fo rm and  a Water Sample 
Ident i f icat ion Label a f f i x e d  to the sample container .  SOP 1.3, Sample Control 
and  Documentation, contains copies of the form a n d  label and  instructions f o r  
completing the fo rm and  label. 

B. Reciprocating Piston-Type, Submersible Pumps. These systems are  portable. 
self-contained, and  capable of delivery f low rates of 30 gallons per hour at  
l if ts  up to 500 f t .  The  pump f i t s  i n t o  2-inch wells, which is the most common 
monitoring well diameter .  The  f low rate of the pump is varied by increasing 
o r  decreasing the  dr iv ing  pressure supplied to the pump from a compressed air  
container.  T h e  gas dr iving the pump does not contact the sample being 
purged, making this type of pump the preferred tool to collect samples f o r  
volatile organic  analyses in  deep wells. The samples a rc  collected ~s described 
insteps 2-8 of Section 3.3.2.A. 
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C. 

D. 

E. 

Submersible Pumps. These pumps ?re not as complicated or  expensive as  the 
bladder pumps. They provide comparable samples and  a r e  o f t en  easier to 
handle  and  clean than a r e  othe'r pumps. However, they d o  not  have  good 
control of f low rate, a n d  more care  must be exercised when sampling with 
them. 

Collect the sample as described in steps 2-8 of Section 3.3.2.X. Use more care  
wi th  this kind of a pump because the flow rate is not controllable and  there  is 
a greater potential  for  splashing and  aeration of the sample. 

Syringe Samplers. Only a l imited number of commercial ,  syringe-type 
samplers a re  available ( two a r e  manufactured by IEA and  TIMCO). Although 
some homemade devices apparent ly  provide good, qual i ty  samples f o r  volatile 
analysis, these devices a re  severely limited in  sample volume and  a r e  specif ic  
to  sampling fo r  volatiles. Essentially,  they operate  with a n  evacuated chamber  
that  is lowered down the well  and  allowed to f i l l  f rom the pressure of the  
water.  The ent i re  mechanism is then brought to the sur face  wi th  the  sample. 
The  sample can  then be t ransfer red  to a sample vial, o r  t he  en t i re  un i t  may be 
sent  as  the sample container.  

1. If necessary, evacuate the syringe and  lower the sampling device to just  
below the well screen. 

2. Remove the constriction f r o m  the device and  allow the syr inge to f i l l  
with sample, applying slight suction. 

3 .  Bring unit  to the sur face .  
steps 2-8 of Section 3.3.2. .4).  

I f  necessary, t ransfcr  the sample to v ia l s  (see 

Bailers. Bailers a r e  the most appropriate  device fo r  collecting water  samples 
f o r  volatile analysis. General ly ,  bailers can  provide a n  acceptable sample,  
provided that  the sampling personnel use ex t ra  care  in the  collection process. 

1. 

7 -. 

3 .  

3. 

5 .  

6. 

Securely a t tach  the bailer to  a rope or  cable. 

Lower the bailer slowly a n d  gently into the well. unt i l  i t  contacts the 
water surface,  taking care  not to shake the casing sides or  splash the 
bailer into the water. 

Allow the bailer to sink and  fi l l  with a minimum of sur face  dis turbance.  

Retrieve the bailer f rom the well slowly and  gently, avoiding bumping 
a n d  splashing. Do not allow bailer line to contact the ground ei ther  b y 
coiling i t  onto a plastic sheet or  looping i t  f rom arm to 3rm as the line is 
extracted f rom the well. 

Begin slowly pouring f r o m  the bailer; collect the dupl icate  samples f rom 
the midstream sample. 

Once the bailer reaches the surface,  detach the bailer f rom the cable. 
Repeat steps 1-5 for  the second vial. 
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,- 
3.4. 

3.1. 

7. Proceed as described in  steps 2-8.of Section 3.3.2.A. 

Postoperation ' .  
! 

. - Field 

A. Ensure that  all  equipment is accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment  Decontamination),  and  ready fo r  shipment.  

B. Restore the si te to presampling condi t ions as specified in the RIP. 

C. LMake sure all  wells a r e  properly labeled and  the location ID is readi ly  visible 
on the protective casing. 

D. Prepare samples and  t ransport  according to SOP 1.3, Sample Control  a n d  
Documentation; SOP 1.4, Sample Containers  and  Preservation; a n d  SOP 1.5, 
Guide to Handling, Packaging, a n d  Shipping of Samples. 

3.4.2. Documentation 

A. Record cleanup and  hole abandonment  procedures and  any  uncompleted work 
(l ike site restoration or  long-term monitoring) in the logbook. 

B. Complete logbook entries, ver i fy  the accuracy of entries,  and  s ign/ ini t ia l  all 
pages. Draw a slash through sections of pages intentionally left  blank. 

C. Review d3ta collection f o r m s  fo r  completeness. 

3.1.3. Off ice  

A. Deliver original forms a n d  logbooks to the  si te manager fo r  technical review. 
He/she will review, sign forms, a n d  t ransmit  to the document control of f icer  
(copies to the fi les) fo r  eventual  delivery to the Department  o f  Energ),. 

Inventory equipment  a n d  supplies. Repair  o r  replace al l  broken or  damaged 
equipment.  Replace expendable  items. Return  equipment  to the equipment  
manager and  report  incidents of malfunct ion or damage. 

B. 

C. Contact the analytical  laboratory to ensure tha t  samples arrived safely and  
isntructions fo r  sample analyses a re  clearly understood. 

4. SOURCES 

Barcelona, M. J., J. A. Helfr ich,  E. E. Garske,  and  J. P. Gibb. 1984. "A Laboratory 
G r o u n d w 3 t e r M o  n i to r i n e. E v a 1 u a t i o n o f Ground water Sa m p 1 i n g IMe c h a n i s m s." 

Review, Spring 1984: 32-41. 

Barcelona, M. J., J. A. Helfrich,  and  E. E. Garske.  1985. "Sampling Tubing Effects  o n  
Ground w a t e r S 3 m p I e s." A n 3 I v . C h e m . 5 7 : 4 6 0 - 6 3. 
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Nielsen, David M., jind Gil l ian L. Yeates. 1985. "A Comparison of Sampling 
Mechanisms Avai lable  - fo r  .Small-Diameter G r o u n d w a t e r  Monitoring Wells." 
Groundwater  Monitor ine Review,  Spring 1985: 83-99. 

1 "  
I -- 

Rober t  Bennett  Co. 1988. I' Operat ion ~ l a n u a l  for  the Bennett  Sampling Pump." 
Amaril lo,  Texas.  

EPX. 1981. "Manual of Groundwater  Qual i ty  Sampling Procedures." U.S. 
Washington, D.C.: Environmental  Protection Agency report EPA-600/2-8 1-160. 

U.S. Government  Pr int ing Off ice .  

EPA. 1983. "Handbook f o r  Sampling a n d  Sample Preservation of Water a n d  
Wastewater," U.S. Environmental  Protection Agency report  €PA-600/4-82-029. 
Washington, D.C.: U.S. Government  Pr int ing Off ice .  

EPA. 1985. "Practical  Guide  fo r  Groundwater  Sampling.: U.S. Environmenta l  
Protection Agency report  EPA/600/2-85/104, September  1985. Washington, D.C.: 
U.S. Government  Pr in t ing  Off ice .  

DOE. 1985. "Field Technical  Representaive Manual." 2d ed. U.S. Depar tment  of 
Energy, U r a n i u m  Mill Tai l ings Remedial  Act ion Project Off ice ,  Albuquerque 
Operat ions O f f i c e  document,  J u n e  1985. Albuquerque,  New Mexico. 

5 .  APPENDIX 

5.1. Equipment and Supplies Checklist  
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APPENDIX 5.1 i 

E Q U I P ME N 1. A N D ' SUP P L I E S CHECKLIST 
. .  

Tef lon  stainless steel bladder pump 

Teflon stainless steel gear-driven submersible pump 

Syringe sampler;  stainless steel, Tef lon,  or  glass 

Tef lon  stainless steel bailer (posit ive-displacement or point-  

re t r ieval)  

! 

Tef lon  or other  chemically inert  tubing 

Fi t t ings for  pump 

40-ml amber  glass vials; Teflon-lined septa 

Hach f ie ld  ki t  fo r  chlorine 

Na,S,O, crystals 

Foam sleeves, coolers, and  Blue Ice (or  equivalent)  

Cable,  reel, and  tripod 

Air compressor or  bottled nitrogen 

Plastic sheet 

Any addi t ional  supplies listed in  associated procedures, as  needed 
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. STANDARD OPERATING PROCEDURE 2.9 

SUR~FACE WATER SAMPLING 

1 .  PURPOSE 

To d c r i n e  gu idc l ines  fo l lowed  by f i e l d  personnel  i n  sampl ing  s u r f a c e  w a t e r  bodies  a n d  
d o c u m e n t i n g  a l l  aspec ts  o f  s u r f a c e  w a t e r  s ample  co l lec t ion .  

2. DISCUSSION 

T h e  s a m p l i n g  of s t r eams ,  r ivers ,  ponds ,  a n d  lakes  r e q u i r e s  c a r e  to  a v o i d  c o n t a m i n a t i o n  
a n d  co l lec t  r ep resen ta t ive  samples.  

O n e  m e t h o d  f o r  co l lec t ing  s u r f a c e  w a t e r  samples  uses a per i s ta l t ic  p u m p  ( K o r t e  a n d  
K e a r l  1984). The p u m p  sys tem a l lows  t h e  un ion  of t h e  f i l t r a t i o n  assembly  w i t h  t h e  
p u m p  a n d  t h e  sample  con ta ine r .  I n  th i s  me thod ,  s u r f a c e  samples  a r e  f i l t e r e d  a n d  
co l lec ted  d i r ec t ly  wi th  m i n i m a l  e l apsed  t ime.  With ' a  per i s ta l t ic  pump,  o n l y  i n e r t  
ma te r i a l s  con tac t  t h e  sample .  T h e  i n e r t  p u m p  t u b i n g  is r e l a t ive ly  inexpens ive  a n d  
eas i ly  rep laced .  

T h e  p r e f e r r e d  me thod  f o r  th i s  s a m p l i n g  is to co l lec t  s u r f a c e  w a t e r  a s  g r a b  samples .  
T h i s  m e t h o d  involvcs  d i p p i n g  3 beake r ,  d i p p e r ,  o r  o t h e r  t r a n s f e r  dev ice  i n t o  t h e  
s u r f a c c  w a t e r  to r c t r i eve  samples.  T h e  w a t e r  s ample  c a n  a l so  be co l lec ted  d i r ec t ly  by 
d i p p i n g  the  collection bottle in to  t h e  w a t e r  a n d  f i l l i ng .  removing .  3 n d  capp ing  i t .  T h i s  
meIhod  h3s  sc'.':r?.I d i a t ~ b 3 ~ k j ,  i nz iud ing  problems 3ssos ia tcd  r v i t h  s ampl ing  sha l low 
t v a [ e r s  l ike  seeps. spr ings .  o r  sha l low s t reams.  T h e  l ike l ihood of  exrens i \ . e  a i r  con tac t  
d u r i n g  t h e  I ' i l tering o f  a s ample  a n d  the  t ime lapse  be fo re  p re se rva t ives  a r e  a d d e d  to 
samples  a r e  a l so  problems. T h e  o n l y  a d v a n t a g e  of t h e  g rab - sample  me thod  is t he  low 
cost. 

T h e  R e m e d i a l  Inves t iga t ion  P lan  ( R I P )  inc ludes  gu ide l ines  f o r  se lec t ing  sampl ing  
c q u i p m e n t  a n d  ana ly t i ca l  me thods  to be used  a t  e a c h  sampl ing  loca t ion .  T h e  RIP a l so  
has  s p e c i f i c  de t a i l s  a b o u t  t h e  p rocedures  f o r  t h i s  SOP. Col lec t ion  a n d  measu remen t  of 
samples  a n d  the  documen ta t ion  o f  d 3 t a  will  be p e r f o r m e d  3s desc r ibed  in the  
assoc ia ted  procedures .  

3. PROCEDURES 

3.1.  Associated Procedures 

Before  e v e r y  ope ra t ion ,  a r ev iew of the  SOPs 1.1-1.10 is necessary.  These  SOPs con ta in  
i n f o r m a t i o n  o n  t h e  p e r f o r m a n c e  of f i e ld  ac t iv i t ies .  T h e y  shou ld  be consul tcd  fo r  
spec i f i c  i n f o r m a t i o n  a b o u t  e q u i p m e n t  a n d  suppl ies ;  s ample  co l lec t ion ,  p re se rva t ion ,  
packag ing ,  a n d  sh ipp ing ;  d e c o n t a m i n a t i o n  procedures ;  a n d  docurnen ta t ion  
r cqu i r emen t s .  Procedures  d i r ec t ly  assoc ia ted  wi th  th i s  S O P  a r e  l isted below. 
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S O P  T i t l e  . -  .- S O P  N:o. 

1.1 Genern' l  In s t ruc t ions  f o r  F i e l d  
P e'r so n n e 1 

I .3 Sample  C o n t r o l  a n d  D o c u m e n t a t i o n  

1.4 Sample  C o n t a i n e r s  a n d  P rese rva t ion  

1.5 G u i d e  to t h e  Hand l ing ,  Packag ing ,  a n d  
S h i p p i n g  of Samples  

I .6 G e n e r a l  E q u i p m e n t  D e c o n t a m i n a t i o n  

2.1 P resample  Purg ing  of Wells 

2.2 F ie ld  Measuremen t  on  G r o u n d  a n d  
S u r f a c e  Water Samples  

2.6 Sampl ing  Moni to r ing  Wells w i t h  a 
Pe r i s t a l t i c  P u m p  

2.5 Sampl ing  f o r  Volati le O r g a n i c s  

3.2. P r e p a r a t i o n  

3.2 .1 .  Of f i ce  

A. Review t h e  R I P  a n d  SOPs  l i s ted  in  Section 3.1. 

B. Coord ina te  schedu les / ac t ions  w i t h  t h e  ins ta l la t ion  s t a f f .  

C. O b t a i n  a p p r o p r i a t e  permiss ion  f o r  proper ty  access. 

D. Assemble t h e  e q u i p m e n t  a n d  suppl ies  l isted i n  A p p e n d i x  5.1. E n s u r e  the  
proper  ope ra t ion  of a l l  s ampl ing  equipment .  

E. X o t i f y  t h e  a n a l y t i c a l  l abo ra to ry  of sample  types ,  t h e  n u m b e r  of  samples.  a n d  
the  a p p r o x i m a t e  a r r i v a l  da te .  

F. Con tac t  t he  c a r r i e r  t h a t  will  t ranspor t  s amples  to ob ta in  i n f o r m a t i o n  on 
regula t ions  a n d  spec i f ica t ions .  

3.2.2. Docurnentation 

A. O b t a i n  a logbook f r o m  the  Q A  of f i ce r .  

B. Record  resu l t s  of t h e  e q u i p m e n t  check  in the  logbook. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  of  t he  a p p r o p r i a t e  E R  Program d a t a  collection 
f o r m s  (see INDEX TO S0.Ps). 
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D. Consul t  t he  E R  P p g r a m  d a t a  a d m i n i s t r a t o r  f o r  i n f o r m a t i o n  used  i n  t h e  

comple t ion  of  d a t a  forms . . '  - ~ - 
' : 

! . .  3.2.3. Field 

A. Locate  sampl ing  s i tes  a l o n g  t h e  s u r f a c e  w a t e r  body a n d  t h e  a p p r o p r i a t e  
decon tamina t ion  a rea .  C h e c k  d e c o n t a m i n a t i o n  zones a n d  b a r r i c a d e s  to pub l i c  
access. I f  s t a t ion  is new,  m a r k  w i t h  stakes.  

C. Decon tamina te  a l l  s a m p l i n g  e q u i p m e n t  be fo re  t a k i n g  t h e  f i r s t  s a m p l e  a n d  
be tween sampl ing  i n t e r v a l s  (see SOP 1.6, G e n e r a l  E q u i p m e n t  D e c o n t a m i n a t i o n ,  
a n d  the  RIP).  

3.3. O p e r a t i o n  

3.3.1. S u r f a c e  Water S a m p l i n g  w i t h  a Pe r i s t a l t i c  Puma 

A. Whenever a s ample  is co l lec ted ,  record  a l l  f i e ld  measu remen t s  a n d  c h e m i s t r y  
de t e rmina t ions  on  t h e  S u r f a c e  Water Q u a l i t y  Sampl ing  R e c o r d  f o r m .  A copy  
of t he  fo rm a n d  ins t ruc t ions  f o r  comple t ing  the  f o r m  a r e  p r o v i d e d  i n  SOP 2.2, 
Fie ld  Measurements  o n  G r o u n d  a n d  S u r f a c e  Water Samples.  

B. R e f e r  to t h e  gene ra l  d i scuss ion  a b o u t  t h e  ope ra t ion  of  pe r i s t a l t i c  p u m p s  in  
S O P  2.1, Presample  P u r g i n g  of Wells, a n d  S O P  2.6,  Sampl ing  M o n i t o r i n g  Wells 
w i th  a Peristalt ic P u m p .  

C. To collect 3 sample ,  use t h e  p r o c e d u r e  ou t l ined  below 

1. Attach  tub ing  to pe r i s t a l t i c  pump.  

2. Lower  i n t a k e  i n t o  s u r f a c e  w a t e r  a n d  begin  w a t e r  removal .  Col lec t  or  
dispose of w a t e r  in a n  accep tab le  con ta ine r ,  a s  spec i f i ed  in t h e  RIP .  

3. Record  a m o u n t  o f  w a t e r  r emoved  a n d  d i scha rge  rates.  A c a l i b r a t e d  
bucket  a n d  s t o p w a t c h  a r e  commonly  used f o r  th i s  s tep .  

4. Remove enough  s u r f a c e  w a t e r  t h rough  t h e  purge  l i ne  to e n s u r e  t h a t  f i e ld  
chemis t ry  p a r a m e t e r s  a r e  s tab i l ized  a n d  to e q u i l i b r a t e  t h e  p u m p  a n d  
tubing. R e f e r  to S O P  2.2, F i e ld  Measurements  on  G r o u n d  a n d  S u r f a c e  
Water Samples.  

5. Pe r fo rm f i n a l  f i e ld  measu remen t s  (see S O P  2.2 ,  Fie ld  Measuremen t s  on 
G r o u n d  a n d  S u r f a c e  Water Samples).  

6 ,  Sampl ing  s u r f a c e  w a t e r  t e n d s  to  clog f i l t e r s  rap id ly .  A t t a c h  c l ean  f i l t e r  
( i f  appl icable)  a n d  p r e p a r e  to  collect  r a w  wa te r  s amples  i n t o  e m p t y  
bottles. 

NOTE: I f  f i l t e r i n g  i s  r equ i r ed ,  r u n  a f e w  h u n d r e d  mi l l i l i t e rs  ( m l )  of r a w  
wa te r  t h rough  t h e  f i l t e r  b e f o r e  f i l l i ng  t h e  sample  bottles. 
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7. Fill the sample bottle, a l lowing  the sample stream to f low gently’ down the  
side of the bottle with minimal  en t ry  turbulence. Do not a l low d i r t  o r  
dust  to  blow into the-bot t le  o r  bottle cap. Shield bottles o r  bott le cap, as 
necessary, to eliminate en t ry  of windblown material. 

- 

8. Screw the cap  onto bottle t ightly and  shake the bottlc i f  a preservative 
( for  example,  HNO,, H, SO,, o r  HCI) has been added. 

Immediately put the samples into a n  insulated cooler with Blue Ice or  the 
equivalent.  For addi t iona l  instructions, rcfer to SOP 5.4, Sample 
Containers and  Prcservation. 

9. 

NOTE: Whenever a sample is collected, a custody record must be ini t ia ted on 
the Custody Transfer  Record /Lab  Work Request form and  a Water Sample 
Identification Label a f f ixed  to  the  sample container.  SOP 1.3, Sample Control  
and Documentation, contains  copies of the form and  label and  instructions f o r  
completing the form a n d  label. 

3.3.2. Surface W a t e r  Sampline w i t h  a Transfer Device 

A. Collect grab samples with a t ransfer  device constructed of iner t  mater ia l  such 
as Teflon, stainless steel, or glass. Use the transfer device to t ransfer  l iquid 
from surface waters to  a sample bottle. This method prevents unnecessary 
contamination that  would result if the outer surface of the sample bottle were 
directly immersed in the l iquid.  In general, field personnel must avoid using 
m e t a l  transfer devices f o r  trace-metal  analysis o r  plastic devices f o r  sampling 
trace organics. 

B. To collect a sample, follow the procedure outlined below. 

I .  Use the t ransfer  device to f i l l  the sample bottles. Make sure  the  sample 
stream flows gently down the sidewall. For samples some distance 
offshore,  a n  extension device might be required. I f  so, f i rmly  a t tach  the 
t ransfer  device to the d ipper  and  tighten all  bolts. 

2 .  Record the amount  of water  removed. 

3.  measure field water direct ly  i n  the surface water body or  on sample 
water in a beaker. (see SOP 2.2, Field Measurements on Ground and  
Surface Water Samples). 

4. Perform steps 5-9 in Section 3.3.1.C (Surface Water Sampling with a 
Peris tal tic Pump).  

5 .  If the.  sample water is collected directly into the collection bottle, a d d  
preservatives a f t e r  the sample is collected. Rinse the bottle thoroughly 
and  shake i t  if a preservative ( for  example, HNO,, HCL, or H,S04) has 
been added. 

6 .  Consult the RIP f o r  specif ic  instructions for  fi l tering o r  preserving the 
sample in the field.  Store the sample immediately according to the proper 
procedures (see SOP 1.4, Sample Containers and Preservation). 

. 
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NOTE: Whenever a sample is collected, a custody record must be ini t ia ted on 
the Custody Trans fe r  R&ord/Lab Work Request form and  a Water Sample 
Ident i f icat ion Label a f f ixed  to the sample container.  SOP 1.3, Sample Control  
and Documentation. contains  copies of the fo rm 3nd Icibel and  instructions f o r  
completing the fo rm and  label. 

3.4. Postoperation 

3.4.1. Field 

A. Ensure that  all equipment  is accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment  Decontamination),  and  ready for  shipment.  

B. Place a permanent  reference (sampling point)  marker  ( for  example,  a wooden 
or  metal  s take wi th  flagging that  includes the location a n d  site code) as close 
to the sampling location as  possible. 

3.4.2. Documentation 

A. Record cleanup procedures and  any  uncompleted work (l ike si te restoration or 
long-term monitoring) i n  the logbook. 

B. Complete logbook entries,  ver i fy  the accuracy of entries,  and  s ign/ ini t ia l  a l l  
pages. 

C. Review d3ta collection forms f o r  compictcness. 

3.4.3. O f f i c e  

A. Deliver original forms a n d  logbooks to the si te manager for  technical review. 
He/she will review, sign forms, and  transmit to  the  document  control of f icer  
(copies to the fi les) f o r  eventual delivery to the Department of Energy. 

B. Inventory equipment  and  supplies. Repair or  replace all broken or  damaged 
equipment.  Replace expendable items. Return  equipment  to the equipment  
manager and  report  incidents of malfunction o r  damage. 

C. Contact the analyt ical  laboratory to ensure that  samples arr ived safely a n d  
instructions for  sample analyses are  clearly understood. 

4. SOURCES 

Berg, E. L. 1982. "Handbook f o r  Sampling and Sample Preservation of Water a n d  
Wastewaters." U.S. Environmental  Protection Agency report  EPA/600/4-82/029, 
September 1982. Washington, D.C.: U.S. Government Printing Office.  

EPA. 1979. "Methods of Chemical Analysis of Water and  Wastes." US. Environmental  
Protection Agency report  €PA-600/4-79-020. Washington, D.C.: U.S. Government  
Printing Office.  

Korte,  N., and  P. Kearl .  1984. "Procedures for  the Collection and  Preservation of 
. Ground-water and  Surface Water Samples and  fo r  the Installation of 
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Monitoring Wells: First gdition." Bendix Field Engineering Corporation re'port, 
Grand Junction, Colorsdb. .' 

' : 
. .  5. APPENDIX 

5.1. Equipment  and  S u p p l i e s  Checklist 
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APPENDIX 5.1 

E Q U I P MENT A N D ' S U P  P L I ES CHECK L IS T 

Peristalt ic pump 

Filtration uni t  

Teflon bore a n d  f i t t ings 

Clean f i l ters  and  pref i l ters  

Transfer  device fo r  grab samples 

2 o r  5-gallon carboy container 

Wooden stakes 

Survey flagging 

Plastic o r  Teflon bucket 

Stopwatch 

Sample containcrs  and  pre  

Blue Ice o r  equivalent  

Any addi t iona l  supplies 
needed 

e rva  i v c i  

i 

listed in associated procedures, as 
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STANDARD OPERATING PROCEDURE 2.10 

STREAM FLOW MEASUREMENT 

1 .  P U R P O S E  

T o  d c f i n e  gu ide l ines  fo l lowed  by f i e l d  personnel  f o r  measu r ing  s u r f a c e  w a t e r  f l o w  
ra tes  i n  d i t ches ,  c reeks ,  a n d  springs.  

2. DISCUSSION 

.4 f l u m e  is a n  open  c h a n n e l  f l ow-measur ing  dev ice  i n  w h i c h  d c p t h  of f l o w  is m e a s u r e d  
to c o m p u t e  f l o w  volume.  T h e  Pa r sha l l  f l u m e  is c o m m o n l y  used a n d  is spec ia l ly  
c o n f i g u r e d  so as to be eas i ly  c leaned .  T h e  C u t t h r o a t  f l u m e ,  i n  con t r a s t  to the  Pa r sha l l ,  
has  a f la t  bo t tom t h a t  a l lows  r e l a t ive ly  easy  t e m p o r a r y  ins ta l la t ion  in  ex i s t ing  
channe l s .  

T h e  S u b c o n t r a c t o r  S i te  Manage r  is respons ib le  f o r  se lec t ing  f low measuremen t  
locations.  T h e  F ie ld  T e a m  Leade r  is respons ib le  f o r  measu r ing  f l o w  ra tes  immedia t e ly  
be ro re  co l lec t ing  s u r f a c e  w a t e r  q u a l i t y  samples  in o r d e r  t o  p r e v e n t  con tamina t ion .  

3. PROCEDURES 

Procedures  3 r e  desc r ibed  below f o r  measu r ing  s u r f a c e  f l o w s  b y  f o u r  methods .  
E.xisting P i r s h 3 I l  2nd !2ort3ble C u t t h r o a t  f l u m e s  3 re  the  p r e f e r r e d  ;ne thods  ot' 
me3suremen t .  P roccdures  3 re  zlso presented  f o r  t he  velocity-cross sec t iona l  3rea  
m e t h o d  3 n d  f o r  thc  buckc t  a n d  s topwa tch  me thod ,  a l t h o u g h  these methcrds a r e  to be 
used only  w h c n  t h c  Subcon t rac to r  S i t e  Manage r  d e t e r m i n e s  t h a t  t h e  p r e f e r r e d  m e t h o d s  

. a r e  infeas ib le .  

3.1 Associated Procedures 

Before  e v e r y  ope ra t ion ,  a r ev iew of the  SOPs  5.1 t h r o u g h  5.10 is necessary.  These  
SOPs  c o n t a i n  gene ra l  i n f o r m a t i o n  o n  t h e  p e r f o r m a n c e  of f i e l d  ac t iv i t ies .  T h e y  shou ld  
be consul ted  f o r  spec i f i c  i n f o r m a t i o n  3bou t  e q u i p m e n t  a n d  suppl ies :  s ample  co l lec t ion ,  
p re se rva t ion ,  packag ing  a n d  sh ipp ing ;  d e c o n t a m i n a t i o n  p rocedures /  a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  P rocedures  d i r ec t ly  assoc ia ted  w i t h  t h i s  SOP a r c  listed below. 

SOP wo. S O P  T i t l e  

*.- 1 7  Fie ld  IMeasurements on  G r o u n d  a n d  
S u r f a c e  Water Samples  

2.9 S u r f a c e  Water Sampl ing  

5.1 G e n e r a l  Ins t ruc t ions  f o r  F ie ld  
Personnel  

5.3 Sample  Con t ro l  a n d  D o c u m e n t a t i o n  

5.4 Sample  Con ta ine r s  and '  p re se rva t ion  
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f 5.5 G u i d e  to  t h e  H.andling, P a c k a g i n g  
and St i ipp ing  of s a m p l e s  

5.6 G e n e r a l  E q u i p m e n t  Decon tamina t ion  

3.2 Prepa ra t ion  

3.2.1 O r f i c e  

A. Review the  SOPS l i s ted  i n  Sec t ion  3.1. 

B. Coord ina te  schedu les / ac t ions  w i t h  t h e  ins ta l la t ion  s t a f f .  

C. O b t a i n  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 

D. Not i fy  the  a n a l y t i c a l  l a b o r a t o r y  of  s ample  types,  t h e  n u m b e r  of  samples ,  a n d  
the  a p p r o x i m a t c  a r r i v a l  d a t e .  

E. Ob ta in  a con t ro l l ed  notebook.  

F. Ensure  the  p r o p e r  o p e r a t i o n  of  all  f i e ld  e q u i p m e n t  by  us ing  t h e  e q u i p m e n t  
checkl i s t  p rov ided  in  A p p e n d i x  F.1. 

G. Con tac t  t h e  c a r r i c r  t h a t  wi l l  t r anspor t  samples  to o b t a i n  i n f o r m a t i o n  on  
regula t ions  a n d  spec i f i ca t ions .  

3 . 2 . 2  Field 

A. Locate  s a m p l i n g  s i tes  a long  t h e  s t r e a m  a n d  t h e  a p p r o p r i a t e  d e c o n t a m i n a t i o n  
a rea .  Check  d c c o n t a m i n a t i o n  zones  a n d  ba r r i cades  to p u b l i c  access. 

B. Decon tamina te  a l l  s ampl ing  e q u i p m e n t  be fo re  t a k i n g  t h e  f i r s t  s ample  a n d  
between s a m p l i n g  in t e rva l s  (see SOP 5.6, G e n e r a l  E q u i p m e n t  
Decon t a m i n a t  ion). 

3.3  Opera t ion  

3.3.1 Existing Pa r sha l l  F lumes  (Leuaold and Stevens 1978) 

.A. Remove a n y  m a t e r i a l  t h a t  m a y  have  been depos i ted  i n  t he  f l u m e .  Check  t h a t  
f l ume  is level us ing  ca rpen te r ' s  level. Inspect s t r i p  c h a r t  on  r eco rde r  to be 
su re  t h a t  it is ope ra t ing .  R e p o r t  a n y  de te r io ra t ion  of  t h e  s t a t ion  immedia t e ly  
to the  Subcon t rac to r  S i t e  IManager. 

E. Read the  d e p t h  of f l o w  on  t h e  ups t r eam p e r m a n e n t  sca le  a n d  the  d o w n s t r e a m  
pe rmanen t  sca le ,  if s u b m e r g e d ,  a n d  record .  

C. Measure and reco rd  t h r o a t  w i d t h .  

D. Record  t ime a n d  d a t a  of d a t a  collection. 
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. .  
. .  3.3.2 Portable Cutthroat  Flume 

A. Es t ima te  f l o w  r a t e  a n d s e l e c t  a p p r o p r i a t e  t h r o a t  w i d t h  for  C u t t h r o a t  f l ume .  

B. Assemble f l u m e  wi th  n u t s  on  ou t s ide  of f l o w  cross  sec t ion .  

C. Place the  f l u m e  in the  s t r e a m  bed a t  t he  s u r f a c e  w a t e r  s t a t i o n  a n d  level us ing  
t h e  carpenter's level. T h e  a c t u a l  loca t ion  of  t h e  s t a t ion  s h o u l d  be e s t ab l i shed  
in the  f ie ld  d u r i n g  t h e  i n i t i a l  measu remen t  c v e n t  us ing  t h e  f o l l o w i n g  c r i t e r i a .  

1. 

. .  

C h a n n e l  cross sec t ion  is sma l l  e n o u g h  t h a t  f l o w  c a n  be eas i ly  c h a n n e l e d  
th rough  the  f lume .  

S u f f i c i e n t  s ed imen t s  a r e  a v a i l a b l e  f o r  use  i n  d i v e r t i n g  t h e  f low.  

T h e r e  is s u f f i c i e n t  g r a d i e n t  t h a t  f r ee - f lowing  d o w n s t r e a m  c o n d i t i o n s  c a n  
be achieved .  

2. 

3.  

D. 

E. Check  tha t  there  a r e  n o  b a c k w a t e r  e f f e c t s  d o w n s t r e a m  of  t h e  f lume .  R e a d  

Use sandbags  a n d  local s e d i m e n t s  to d i v e r t  t h e  f l o w  t h r o u g h  t h e  f lume .  

t he  d e p t h  of f l o w  f r o m  t h e  a t t a c h e d  scale a n d  record .  

F. Record  the  th roa t  w id th .  

G. Record  the  t ime a n d  d a t e  of t h e  measurements .  

3.3.3 Veloc i tv  - Cross Sect iona l  A r e s  Xfethod (DO1 19771 

A. M a r k  o f f  a c o n v e n i e n t  l eng th  (IO to 20 f e e t )  a l o n g  t h e  b a n k  w h e r e  t h e  w i d t h  
a n d  d e p t h  of f l o w  r e m a i n  r e l a t ive ly  cons tan t .  R e c o r d  t h e  m a r k e d - o f f  l eng th .  

B. Measure a n d  record  t h e  w i d t h  a n d  d e p t h  of f l o w  a t  b o t h  t h e  u p s t r e a m  a n d  
d o w n s t r e a m  e n d s  of t h e  m a r k e d - o f f  length .  

Measure a n d  record  t h e  t ime  r e q u i r e d  f o r  a co rk  to pass t h r o u g h  t h e  l eng th .  C. 

D. Record  t h e  t ime 3 n d  d a t e  of measu remen t .  

3.3.4 Bucket  a n d  Stopwatch  &lethod (DO1 19771 

A.  D a m  the  f low us ing  local s ed imen t s  so t h a t  a l l  of t h e  f l o w  goes t h r o u g h  the  
one- foot  length  of P V C  pipe.  LMake s u r e  t h e  p ipe  is h igh  e n o u g h  o i f  the  
g r o u n d  tha t  t he  f l o w  wi l l  e n t e r  t he  se lec ted  vessel. 

B. Place e i the r  the  f ive-ga l lon  bucke t  of  t he  one- l i te r  beake r  u n d e r  th.e p ipe  so 
t h a t  a11 of  t he  f l o w  is co l lec ted .  Use t h e  f ive-ga l lon  b u c k e t  f o r  f l ows  i n  
excess of o n e  gallon pe r  m i n u t e  unless t h e r e  is i n s u f f i c i e n t  t o p o g r a p h i c  reiief 
to d i r ec t  t he  f low in to  the  bucket .  

C. Measure  t h e  t ime r equ i r ed  to f i l l  t h e  vessel. 
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D. R e c o r d  t h e  t ime  a n d  d a t e  o f  t h e - m e a s u r e m e n t ,  t h e  t i m e  r e q u i r e d  to  f i l l  t h e  
vessel, a n d  t h e  vo lume  of . ' the  vessel. 

' : 
. .  3.4 Postoperation 

3.4.1 Field 

A .  Comple te  logbook en t r ies ,  v e r i f y  t h e  a c c u r a c y  of en t r ies ,  a n d  s i g n / i n i t i a l  a l l  
pages. 

B. E n s u r e  t h a t  a l l  e q u i p m e n t  is a c c o u n t e d  f o r ,  d e c o n t a m i n a t e d  (see SOP 5.6, 
G e n e r a l  E q u i p m e n t  Decon tamina t ion ) ,  a n d  r e a d y  f o r  sh ipmen t .  

C. Res to re  t h e  s i t e  t o  presarnpl ing  cond i t ions .  R e c o r d  c l ean -up  p rocedures  i n  t h e  
f i e l d  logbook. 

D. . R e c o r d  a n y  w o r k  l e f t  uncomple t ed  in  t h e  f i e l d  logbook ( l ike  s i t e  r e s to ra t ion  
o r  long- te rm moni tor ing) .  

E. P lace  a p e r m a n e n t  r e fe rence  ( sampl ing  p o i n t )  m a r k e r  ( f o r  example ,  a wooden  
s t a k e  wi th  f l agg ing  t h a t  i nc ludes  t h e  loca t ion  a n d  s i te  code)  a s  close to t h e  
measu remen t  loca t ions  a s  possible. 

3.4.2 Of f i ce  

A .  R e v i e w  f ie ld  fo rms  f o r  comple teness .  De l ive r  o r ig ina l  f o r m s  a n d  logbooks to 
the  sire m a n 3 . g ~ ;  f o r  t echnica l  rev iew.  

B. Inven to ry  e q u i p m e n t  a n d  suppl ies .  R e p a i r  o r  r ep lace  a l l  b roken  or  d a m a g e d  
equ ipmen t .  Rep lace  e x p e n d a b l e  i tems. R e t u r n  e q u i p m e n t  to t h e  e q u i p m e n t  
m a n a g e r  a n d  r epor t  i nc iden t s  of m a l f u n c t i o n  or  damage .  

4.  SOURCES 

Leupo ld  a n d  Stevens ,  Inc., 1978, S tevens  Water Resource  Data .  

U.S. D e p a r t m e n t  of t he  In t e r io r ,  1977,  Na t iona l  H a n d b o o k  of Recommended  Methods  
f o r  Water -Data  Acquis i t ion .  rev ised  Augus t  1984. 

- 
5 .  APPENDICES 

5.1 Equipment Checklist  

5.2 Stream Flow hleasurement Data S h e e t  
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. ... 

APPENDIX 5.1 

' : 

EQUIPMENT CHECKLIST 

Portable Cut throat  f lume 

Carpenter 's  level 

Tools fo r  assembling f lume 

Shovel a n d  sandbags 

Twenty-foot  tape measure graduated to 0.1 feet  

Twelve-foot steel tape measure graduated i n  0.1 feet  

Cork 

One  foot  of PVC pipe 

Five-gallon bucket 

One-li ter beaker 

Stopwatch 

Pencils 

Stream F low measurement da ta  sheet 

Field book 
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Downstream Scale:  I 
o Throat  H l d t h  ( f t ) ;  l 

I 
FOR VELOCITY-CROSS SECTIONAL A R E A  HtTHOD I 
o lest Sect ion  Lenqtn (ft): 

I .  o l e s t  Sect lon  Y l d t h  ( f t ) :  

Upstream Scale:  

. APPENDIX 5.2 . . .  
STREAM FLOW MEASUREMENT DATA SHEET 

S T A T I O N  N O . :  

STREAM FLOW MEASUREMEN T D A T A  SHEET 

P A  Review By/Date: 

Locat ion:  Date:  

T l r ;  

Personnel:  H . 0 . I :  

Measurement Method ( D e r c r t b e ) :  

FCOY R A T E :  
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A P P E N D I X  5.3 i- 

D A T A  F O R M  C O M P L E T I O N  I N S T R U C T I O N S  . .  

Use a pen w i t h  black ink  t h a t  is not wa te r  soluble  (no t  a fe l t - t ip  pen).  Make  a n  e n t r y  
i n  e a c h  blank.  Where the re  is no  d a t a  e n t r y ,  en te r  U N K  f o r  U n k n o w n ,  N A  f o r  Not  
Applicable .  o r  N D  f o r  Not  Done. I f  a n y  p rocedure  was not p e r f o r m e d  a s  prescr ibed,  
g ive  the  reason f o r  the change  o r  omission o n  the  f o r m .  T o  change  a n  e n t r y ,  d r a w  a 
s ingle  l ine th rough  it ,  a d d  the  co r rec t  i n f o r m a t i o n  a b o v e  i t ,  a n d  in i t i a l  t he  change.  

S T R E A M  FLOW M E A S U R E M E N T  D A T A  S H E E T  

1.  S t a t ion  No. Designated S ta t ion  I D  N u m b e r  

2 .  Q A  R e v i e w  By/Date.  S igna tu re  o f  person complet ing Q A  of t h e  f o r m  
fol lowed by the  d a t e  t h e  QA was completed.  

3 .  Locat ion.  Fac i l i t y  n a m e  a n d  spec i f i c  a rea  w i t h i n  the f ac i l i t y  f r o m  which  the  
sample  was collected.  

4. Personnel.  Crew members.  

5 .  Date.  Da te  measurement  was taken.  

6. Time.  Mil i tary t imc t h a t  measurement  was ob ta ined .  

7 .  W.O.#. Work o r d e r  o r  j o b  number .  

8. Measuremen t  Method.  Brief descr ipt ion of me thod  used to o b t a i n  the  s t r e a m  
f low measuremen t .  

9. Fill  i n  a p p r o p r i a t e  b l anks  f o r  t h e  measu remen t  method used. 

I O .  Calculat ions.  Space f o r  ca l cu la t ing  f l o w  rate.  

1 1 .  F low Ra te .  Ca lcu la t ed  f l o w  ra t e  (cfs). 
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S T A N D A R D  O P E R A T I N G  P R O C E D U R E  3.1 

WATER L E V E L  h l E A S U R E h l E N T  

1. P U R P O S E  

To d e t e r m i n e  t h e  dep th - to -wa te r  in a n  open  borehole ,  cased  borehole ,  mon i to r ing  well ,  
or po ten t iome te r .  

2. D I S C U S S I O N  

T h e  R e m e d i a l  Inves t iga t ion  P lan  ( R I P )  f o r  t h c  s i te  c o n t a i n s  spec i f i c  d e t a i l s  a b o u t  t h e  
p rocedures ,  e q u i p m e n t ,  a n d  f r e q u e n c y  o f  measu remen t s  f o r  t h i s  SOP. T h e  
d o c u m e n t a t i o n  of w a t e r  level measu remen t s ,  a i r  q u a l i t y  f o r  t h e  hea l th  a n d  s a f e t y  of  
f i e l d  personnel ,  a n d  e q u i p m e n t  c a l i b r a t i o n  will  be p c r f o r m c d  a s  desc r ibed  i n  t h e  
assoc ia ted  procedures .  

G e n e r a l l y ,  w a t e r  level measu remen t s  f r o m  boreholes,  po ten t iometers ,  or  m o n i t o r i n g  
wel l s  a r e  used  to cons t ruc t  po ten t iome t r i c  s u r f a c e  maps.  T h e r e f o r e ,  w a t e r  lcvel 
measu remen t s  a t  a g iven  s i t e  shou ld  bc co l lec ted  w i t h i n  a 24-hr per iod .  U n d e r  t h e  
f o l l o w i n g  cond i t ions ,  all  measu remen t s  mus t  be t aken  w i t h i n  a s h o r t e r  i n t e rva l .  

- A range  of observed  c h a n g e s  be tween wells t h a t  is too  la rge  to  be 
ind ic s t ive  of n a t u r a l  g rxd ien t  g r o u n d w a t e r  

- Dras t ic  a tmosphe r i c  pressure  c h a n g e s  

- T i d a l l y  i n f l u c n c e d  a q u i f e r s  

- A q u i f e r s  a f f e c t e d  by  r ive r  s tage ,  impoundmen t s .  or  u n l i n e d  d i t ches  

- A q u i f e r s  stressed by  i n r e r m i t t c n t  p u m p i n g  of p roduc t ion  wells 

I - A q u i f e r s  be ing  ac t ive ly  r echa rged  bccause of p rec ip i t a t ion  e v e n t  

T h e  dev ice  used to measure  wa te r  lcvels shou ld  be a d e q u a t e  to a. t tain a n  a c c u r a c y  o f  
0.01 f t .  Gene ra l ly  accep tab le  devices  a r c  l isted below. 

- Steel t a p e  

- A n  e lec t r ic  s o u n d e r  

- A pe t ro l eum p r o d u c t  p robe  

- A t ransduce r  

P lace  a s u r v e y  m a r k  o n  t h e  cas ing  a s  a r e fe rence  measu r ing  point.  T h e  mark  s h o u l d  
be pe rmanen t ;  a groove  c u t  w i th  a f i l e  is r ecommended .  M a r k  a n o t h e r  measu r ing  
r e f e r e n c e  on  t h e  g r o u t  a p r o n  a n d  g u a r d  pipe.  Documen t  the  measu r ing  po in t  i n  t h e  
logbook a n d  on  the  d a t a  f o r m .  
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Allow water levels in potenti.ometers and  monitoring wells to st,abilize f o r  a minimum 
of 24 hrs  a f t e r  well construction'  a n d  ,development  before  measurements a re  taken. 
Recovery may take longer in  wells completed i n  t i g h t  formations.  

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review-of  the SOPs 1 .1 -1 .10  is necessary. These SOPs contain 
information on t he  performance of f ie ld  activit ies.  They  should be consulted fo r  
specific information about  equipment  and  supplies; sample collection, preservation, 
packaging, and  shipping; decontaminat ion procedures; and  documentat ion 
requirements. Procedures direct ly  associated with this SOP are  listed below. 

SOP No. SOP Title 

1 . 1  General Instructions f o r  Field Personnel 

1.6 

3.3 

Genera I Equipmen t Decon taminat ion 

Operational Check of Pressure Transducers  
Used i n  Measuring Watcr Levels i n  Wells 

Health and Safe ty  Monitoring of Combustible 
Gas L c v c l s  

Health and Safety Alonitoring of Organic  
Vapors w i t h  a Phoroionization Detector 

Health and  Safety Monitoring of Organic  
Vapors with a Flame ionization Detector 

6.1 

6.2 

6.3 

3.2. Preparation 

3.2.1. Office 

A.  Review the RIP and  SOPs listed i n  Section 3.1. 

E. Coordinate schedu1es:actions w i t h  t h c  installation s ta f f .  

C. 

D. Assemble the equipment  and supplies listed in Appendix 5.1. Ensure the 
proper operation of all  sampling equipment.  Be sure  the  water level 
measuring device has been c2librated.  

Obtain appropriate  permission fo r  property access. 

3.2.2. Documentation 

A. Obtain a logbook f rom the QX off icer .  

B. Record results of the equipment chcck i n  the logbook. 
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C. O b t a i h  a s u f f i c i e n t  .number  o f  t h e  a p p r o p r i a t e  ER P r o g r a m  d a t a  co l lec t ion  
f o r m s  (see INDEX TO SOPS). , 

' .  

D. Consul t  t he  ER P r o g r a m ' d a t a  a d m i n i s t r a t o r  f o r  a c u r r e n t  list ol' i n f o r m a t i o n  
used in  the  comple t ion  of d a t a  forms .  

E. Record  the  most r ecen t  ca l ib ra t ion  d a t e  f o r  t h e  w a t e r  level measu r ing  dev ice  
in  t h e  logbook. 

3.2.3. Field 

A. Locate  mon i to r ing  wel l s  to be measu red  a n d  t h e  a p p r o p r i a t e  d e c o n t a m i n a t i o n  
a rea .  Check  d e c o n t a m i n a t i o n  t o n e s  a n d  ba r r i cades  to p u b l i c  access. 

B. D e c o n t a m i n a t e  all e q u i p m e n t  be fo re  t a k i n g  t h e  f i r s t  m e a s u r e m e n t  a n d  
be tween m e a s u r e m e n t  in t e rva l s  (see S O P  1.6, G e n e r a l  E q u i p m e n t  
Decon tamina t ion ,  a n d  t h e  RIP) .  

C. When t a k i n g  a n u m b e r  of w a t e r  lcvel measurements .  i t  is p r e f e r a b l e  to s t a r t  a t  
those wells t h a t  a r e  t h e  least c o n t a m i n a t e d  a n d  p roceed  to those  wells t h a t  a r e  
the  most c o n t a m i n a t e d .  

3.3. Operation 

A.  Whenever a w a t e r  level is measured .  en te r  a desc r ip t ion  of t h e  s a m p l i n g  
location s n d  record  of thc rne3surcd \ . z i i ~ ~ : :  on to  :he G r o u n d u 3 c c r  L c v c !  Dn;:! 
(Append ix  5 . 2 )  or  t h e  G r o u n d w a t e r  L c v e l s  a n d  Gaso l inc  Th ickness  Da ta  
( A p p e n d i x  5.3) f o r m .  Use the  l a t t e r  u h c n  a pe t ro l eum o r  gaso l ine  p roduc t  is 
f l oa t ing  o n  t h e  s t a t i c  wa te r  i n  t h e  well. Fil l  o u t  t h e  f o r m s  as desc r ibed  i n  
Append ix  5.4, D a t a  F o r m  Comple t ion .  

B. Place e q u i p m e n t  on a Te f lon  o r  plastic sheet.  

C. Remove  lock ing  well  cap .  No te  the  location a n d  d a t e  in  t h e  logbook a n d ' o n  
the  a p p r o p r i a t e  d a t a  fo rm.  

D.  Remove  t h e  well  ca s ing  cap. 

E. If r equ i r ed  by s i t e - spec i f i c  condi t ions .  moni tor  t h e  headspace  of the  well Lvith 
a pho to ion iza t ion  d e t e c t o r  o r  a f l ame  ioniza t ion  de tec to r  to d e t e r m i n e  the  
presence of vo la t i le  o rgan ic  compounds  a n d  r eco rd  the  measu remen t s  i n  the  
logbook o r  on a p p r o p r i a t e  forms .  For  t h e  use of a i r  m o n i t o r i n g  in s t rumen t s ,  
see SOP 6.1, H e a l t h  a n d  S a f e t y  Moni to r ing  of Combus t ib l e  G a s  Levels; S O P  
6.2, H e a l t h  a n d  S a f e t y  Moni tor ing  of O r g a n i c  V a p o r s  w i t h  a Pho to ion iza t ion  
Detector;  a n d  SOP 6.3, Heal th  a n d  S a f e t y  Moni to r ing  of O r g a n i c  Vapors  w i t h  
a F l a m e  Ion iza t ion  Detec tor .  

F. Lower  a n  e lec t r ic ,  \vater level measur ing  dev ice  o r  e q u i v a l e n t  ( f o r  ins tance ,  
pe rmanen t ly  in s t a l l ed  t r ansduce r s  or a i r l i ne )  i n t o  t h e  well  u n t i l  t h e  w a t e r  
s u r f a c e  is encoun te red .  
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G. Measure  t h e  dista'nce f r o m  t h e  w a t e r  s u r f a c e  to  t h e  r e f e r e n c e  measu r ing  p o i n t  
o n  t h e  well  cas ing  a n d  r eco rd  , th i s  d i s t ance  in  t h e  logbook a n d  o n  t h e  data 
f o r m  in  the  comment s ' co lu rnn .  I f  t he  well ca s ing  is d a m a g e d ,  m e a s u r e  f r o m  
some o the r  pe rmanen t ly  f i v c d  structure o r  the  g r o u n d  s u r f 3 . c ~  a n d  note  th i s  
mod i f i ca t ion  in the  logbook a n d  d a t a  fo rm.  

I ,  

-.. l 

H. kleasure  dep th - to -wa te r  3 t  least  tw ice  or u n t i l  resu l t s  a r e  r e p r o d u c e d .  R e c o r d  
the  r ep roduced  measu remen t  in  t h e  dep th - to -wa te r  co lumn on t h e  f i e ld  f o r m  
a n d  i n  t h e  logbook. Record  t h e  e x a c t  t ime  of  t h e  measu remen t .  

I. Remove all d o w n h o l e  equ ipmen t ;  rep lace  t h e  well  ca s ing  c a p  a n d  lock ing  s tee l  
caps. 

J .  Rinse  a l l  downho le  e q u i p m c n t  a n d  s tore  f o r  t r a n s p o r t  to t h e  d e c o n t a m i n a t i o n  
area.  

K. Note  a n y  phys ica l  changes  ( l i ke  e ros ion  or c r a c k s )  i n  t h e  p ro tec t ive  c o n c r e t e  
pad  or  va r i a t ion  i n  the  to ta l  d e p t h  of  the  well in t h e  logbook. 

L. If us ing  pressure  t r ansduce r s  to measure  w a t e r  Icvels, r e f e r  to SOP 3.3, 
Opera t iona l  Check  of Pressure  T r a n s d u c e r s  Used in Measur ing  Water Levels  i n  
Wells. 

3.4.  Postoperation 

3.1.1. Field 

A. Ensure  tha t  a11 equ ipmcn t  is accounrcd  fo r ,  d e c o n t a m i n a t e d  (see SOP 1.6, 
Genera l  Equ ipmen t  Decon tamina t ion ) .  a n d  r e a d y  f o r  sh ipmen t .  

B. Restore  the  s i te  t o  presampl ing  cond i t ions  a s  spec i f i ed  in  t h e  R I P  

C. Make  sure  the  mon i to r ing  well  is labeled or  t h e  borehole  is p rope r ly  s t a k e d  
a n d  t h e  loca t ion  I D  is r ead i ly  visible o n  the  loca t ion  s t a k e  or  p ro tec t ive  
casing. 

3.1.2. Documentation 

A. Record  c l e a n u p  a n d  hole abandonrncn t  p roccdures  a n d  a n y  uncomple t ed  w o r k  
( l ike  s i t e  res tora t ion  o r  long- te rm moni to r ing j  in the  logbook. 

E. Comple te  logbook en t r ies ,  v e r i f y  the  accu racy  of en t r i e s ,  a n d  s i g n j i n i t i a l  311 

pages. 

C. Rev iew d a t a  collection f o r m s  f o r  completeness.  

3.4.3. Off ice  

A. Del iver  o r ig ina l  fo rms  a n d  logbooks to the  s i te  manage r  f o r  t c c h n i c i l  rev iew.  
He/she  will  rev iew,  sign forms.  a n d  t r ansmi t  to the  documenc  con t ro l  o f f i c e r  
(copies to  t h e  f i les )  f o r  e v e n t u a l  de l ivc ry  to the  D e p a r t m e n t  c; Energy .  
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B. Inventory equipment.  and supplies: . Repair  o r  replace a11 broken?; or damaged 
equipment.  Replace' e,xpendable itcrns. Return  equipment  to  the equipment  
manager a n d  report  inc'idcnts of malfunct ion o r  damage. 

- 

. .  

1. S O U R C E  

EPA.  1986. "RCRA Groundwater  IMonitoring Technical Enforcement Guidance  
Document.: US.  Environmental  Protcction Agency unnumbered document .  
Washing ton, D.C.: U.S. Govern men t Pr i n t i n g O f f  ice. 

5 .  A P P E N D I C E S  

5.1 Equipment  a n d  Suppl ies  Check l i s t  

5.2 Wate r  Level D a t a  S h e e t  

5.3 D a t a  Form Comple t ion  
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APPENDIX 5.1 

EQU1PMEN.T AND SUPPLIES CHECKLIST 

Site map showing well locations 

Steel tape and  blue. surveyor’s chalk 

Electric sounder  

Reflect ion sounder  

Transducer  and  da ta  logger 

Air l ine 

Petroleum product detcction probe 

Plastic o r  Teflon sheeting 

Decontamination solutions 

Keys to well locks 

Tape measure graduated i n  0.01 T t  

Nonwater-soluble black i n k  pens 

Rocky Flata Plant ER Program SOPS 
Revision 3 Jmuary  1989 
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APPENDIX 5.2 
I . .  

WELL NO.: 

WATER LEVEL DATA SHEET 

7 A  Review a v / O a t e :  

C O C A 1  I O N :  E L E V A T I O N :  
lop  or  Casing:  

Ground Surface:  
w.0.t: 

COOROINATES:  T o t a l  Depth  o f  Well Below 
S T I C K - U P :  

Ground Surf ace; 
> 

I MEASUR I HG 1 C O N V E R S I O N S  OR - - -WATER L E V E L - - -  I 
I OATE 1 T I M E  D E V I C E  i P E A O l l C \  C O R R E C T I O N S  D E P T H  1 E L E V A T I O N  B Y  1 COHHENTS 
I -0 I ,-I I !  ,-I 

I I 

I I I  I 
I l i  I 

I I I i 
1 I ! I I I 
1 I I I  I 

1 ’  I 
! I I I 

i 1 I I I i I 
I 

i 1 I 

I I ! I I I ’  

i , I I 1  
I I I I 

I I I i I I 
I I 

Page: o f  
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r A P P E N D I X  5.3 

! DATA FORM C O M P L E T I O N  

Use  a pen  w i t h  black ink  t h a t  is not w a t e r  so luble  ( n o t  a f e l t - t i p  pen).  Make  a n  c n t r y  
in  e a c h  b lank .  Where there  is no d a t a  e n t r y .  e n t e r  UNK f o r  U n k n o w n ,  N A  f o r  N o t  
App l i cab le ,  or N D  f o r  Not  Done. I f  a n y  p r o c e d u r e  was  not  p e r f o r m e d  a s  prescr ibed ,  
g ive  t h e  reason  f o r  t he  c h a n g e  or  omission on the  fo rm.  To c h a n g e  a n  e n t r y ,  d r a w  a 
s ing le  l i ne  t h r o u g h  it, a d d  the  co r rec t  i n f o r m a t i o n  a b o v e  i t ,  a n d  in i t i a l  t h e  change .  

1. 

2. 

* 
2. 

4. 

5 .  

6 .  

7 .  

8. 

9. 

WATER L E V E L  D A T A  S H E E T  

Well No. G r o u n d - w a t e r  mon i to r ing  well  ID n u m b e r .  

Q A  Rev iew By/Date.  S i g n a t u r e  o f  person comple t ing  Q A  o f  t h e  f o r m  
fo l lowed by the  d a t e  t h e  Q A  was comple t ed .  

Loca t ion .  Fac i l i ty  name  a n d  s p e c i f i c  a r e a  on t h e  f ac i l i t y  p rope r ty  t h a t  t h e  
well is located.  

W.O.*. Work  o rde r  or j ob  n u m b e r .  

Coordina tes .  Su rveyed  S ta t e  P lane  C o o r d i n a t e s  f o r  t he  well. 

E leva t ion .  

Top of  Casing. Su rveyed  e l eva t ion  of the  t o p  of t h e  inne r  well  casing. 

G r o u n d  Surface .  Su rveyed  g r o u n d  s u r f a c e  e leva t ion .  

Stick-up. Su rveyed  top  o f  i n n c r  well cas ing  minus  the  s u r v e y e d  g r o u n d  
s u r f a c e  elevation. 

To ta l  Dep th  of Well Below G r o u n d  Sur face .  \\'ell total d e p t h  based on  \vel1 
cons t ruc t ion  records.  

Measu re men ts. 

A. Date.  Date  of measu remen t .  

B. Time.  Mi l i ta ry  t ime of measu remen t .  

C. Measurement  Device.  Dev ice  used to o b t a i n  measurement .  

D. Read ing .  Dep th  to w a t e r  to the  neares t  1 /100th  foot  f r o m  t h e  top  of t he  
i n n e r  well casing. 

Convers ions  or  Correc t ions .  Su rveyed  he igh t  of t he  top  ct" t h e  i n n e r  well  
cas ing  above  t h e  su rveyed  g r o u n d  s u r f a c e  elevation ( s t i ck -up) .  

E. 
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! i APPENDIX 5.3, Conc luded  

, ..- F. Water l e v e l .  

I. Depth .  D e p t h  to w a t e r  bclow g r o u n d  s u r f a c e  ( r e a d i n g  m i n u s  
c o n. v e r s ion ). 

2 .  Elevat ion .  G r o u n d  s u r f a c e  c l cva t ion  minus  d e p t h  to w a t e r  be low t h e  
su rveyed  g r o u n d  s u r f a c e  e l eva t ion .  

G. By. In i t ia l s  o f  person  o b t a i n i n g  t h e  measu remen t .  

H. Comments .  R e c o r d  a n y  c o m m e n t s  t h a t  a r e  r e l evan t  to t h e  m e a s u r e m e n t  
be ing  a c q u i r e d  (Le., wea the r ,  measu red  well  total dep th ,  ca s ing  c o n d i t i o n ,  
etc.). 

Rocky Flats Plant ER Program SOP3 
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STANDARD OPERATING P R O C E D U ~ E  3.2 . 

AQUIFER (SLUG)  TESTING 

1. PURPOSE 

To d e f i n e  f ie ld  p rocedures  to co l lec t  d a t a  f o r  t he  de t e rmina t ion  of  s a t u r a t e d  h y d r a u l i c  
c o n d u c t i v i t y  u n d e r  ill  sifii c o n d i t i o n s  by t h e  s lug  tcst mcthod of ana lys i s .  

2. DISCUSSION 

A s lug  test measures t h e  a r t i f i c i a l  f l u c t u a t i o n  of the  g r o u n d w a t e r  leve l  i n  a well o v e r  
t ime d u e  to the  in jec t ion  or  w i t h d r a w a l  of a volume (slug) benea th  t h e  g r o u n d w a t e r  
s u r f a c e .  T h e  p r i m a r y  a d v a n t a g e s  of us ing  s lug  tests to e s t ima te  c o n d u c t i v i t i e s  are:  (a) 
es t ima tes  c a n  be  m a d e  itz s i t i i  a n d  e r r o r s  i n c u r r e d  in the  l abora to ry  t e s t ing  of d i s t u r b e d  
samples  c a n  be avo ided ;  ( b )  tes t s  c a n  be  pe r fo rmed  q u i c k l y  a t  r e l a t ive ly  l ow costs 
because  a pumping  well  a n d  obse rva t ion  wells a r e  not r equ i r ed ;  a n d  (c )  d e p e n d i n g  o n  
t h e  sc reened  in te rva l ,  t h e  h y d r a u l i c  c o n d u c t i v i t y  of small ,  d i sc re t e  po r t ions  of a n  
a q u i f e r  c a n  be e s t ima ted  ( f o r  example ,  s a n d  layers  in a clay).  L i m i t a t i o n s  of  s lug  
tes t ing  include: ( a )  o n l y  t h e  h y d r a u l i c  conduc t iv i ty  of  t h e  a r e a  immedia t e ly  
s u r r o u n d i n g  the  well is e s t ima ted ,  w h i c h  m a y  not be r ep resen ta t ive  of t h e  a v e r a g e  
h y d r a u l i c  conduc t iv i ty  of t h e  a r e a ;  (b)  c e r t a i n  assumpt ions  m a d e  in  t h e  ana lys i s  
process;  if the  assumpt ions  a r e  i n a p p r o p r i a t e  f o r  the  geologic c o n d i t i o n s  a t  t h e  si te,  t h e  
s lug  test d a t a  a r e  inva l id ;  ( c )  t h e  s torage  coe f f i c i cn t ,  S. usua l ly  c a n n o t  be de t e rmined :  
a n d  ( d )  d a t a  s u f f i c i e n t  f o r  ana lys i s  may  not bc collected if t h e  h y d r a u l i c  c o n d u c t i v i t y  
is rc ia t ive ly  high. 

T h e  Remed ia l  Inves t iga t ion  P lan  ( R I P )  f o r  t he  s i te  con ta ins  spec i f i c  de t a i l s  a b o u t  t h e  
p rocedures  a n d  e q u i p m e n t  f o r  t h i s  SOP. R e f e r  to the  R I P  f o r  t h e  loca t ions  of  t h e  
wells t h a t  a r e  to be tested.  Col lec t ion ,  measu remen t ,  a n d  d o c u m e n t a t i o n  of s lug  tests 
will  be pe r fo rmed  as desc r ibed  in t h e  assoc ia ted  procedures.  

3. PROCEDURES 

3.1. Associated Procedures 

Before  eve ry  opera t ion .  a r ev iew of  t h e  SOPs  1.1-1.10 is necessary.  These  SOPs  c o n t a i n  
i n f o r m a t i o n  on the  p e r f o r m a n c e  of f i e ld  ac t iv i t ies .  T h e y  shou ld  be consul ted  f o r  
spec i f i c  i n fo rma t ion  on  e q u i p m e n t  a n d  supplies:  sample  co l lec t ion ,  preserva t ion .  
packag ing ,  a n d  sh ipp ing ;  d e c o n t a m i n a t i o n  procedures;  a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  Procedures  d i r e c t l y  associated wi th  this SOP a r e  l isted below. 

SOP No. SOP T i t l e  

1.1 G e n e r a l  In s t ruc t ions  f o r  Field Personnel  

1.6 G e n e r a l  E q u i p m e n t  Decon tamina t ion  

Rocky Flats Plant ER Program SOPs 
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I SOP No. SOP Ti t le  . .  - 
3.1 Water Level Measurement ! 

3.3 Operat ional  Check of Pressure Transducers  
Used in Measuring Water Levels in Wells 

3.2. Preparations 

3.2.1. Of f i ce  

A.  Review the  R I P  a n d  SOPs listed in Section 3.1. 

B. Coordinate  schedules/actions with the installation s t a f f .  

C. Obta in  appropriate  permission f o r  property access. 

D. Assemble the equipment  a n d  supplies listed in Appendix  5.1. Ensure the  
proper operation of all sampling equipment .  

E. Contact  the carr ier  tha t  will  t ransport  samples to obta in  informat ion  o n  
regulations a n d  specifications.  

I f  data-logging equipment  will be used, ensure that  i t  is fu l ly  charged a n d  the  
pressure t ransducer  is func t ion ing .  

F. 

3.2.2. Documentation 

A. 

B. 

C. Obta in  3 suf f ic ien t  number of the appropr ia te  E R  Program d a t a  collection 

Obta in  a logbook f r o m  the  Q A  off icer .  

Record results of t h e  equipment  check  in the  logbook. 

forms  (see INDEX T O  SOPs). 

Consult  the ER Program d a t a  adminis t ra tor  for  3 cur ren t  list of in format ion  
used in the completion of d a t a  forms. 

D. 

3.2.3. Field 

A. 

B. 

C. 

D. 

Locate the monitoring wells to be tested and  appropr ia te  decontaminat ion  
areas. 

Connect cables and  power to the d a t a  logger a n d  accessory equipment .  

Decontaminate the t ransducer ,  cable a n d  slug as specif ied in the  Sampling 
Plan and  SOP I .6, Genera l  Equipment  Decontamination. 

Make an  init ial  water  level measurement on monitor ing wells (see SOP 3 . 1 ,  
Water Level Measurement). 
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i 
E. Befo re  beg inn ing  t h e  s lug  test, e n t e r  t h e  r equ i r ed  i n f o r m a t i o n  i s t o  t h e  . 

. e lec t ron ic  d a t a  logger; T h e  type, o f  i n f o r m a t i o n  m a y  vary ,  d e p e n d i n g  o n  t h e  
model  used. When us ing  d i f f e r e n t  models ,  consu l t  t h e  operator 's  m a n u a l  f o r  
t h e  proper  da t a -en t ry  sequence  to be used. T h e  fo l lowing  example  shows  d a t a  
en te red  i n t o  the  Env i ro -Labs  Model D L - I ~ O - I M C P  D a t a  Logger. 

' 

1.  Baud  R a t e  

2. S t a t ion  ID 

3. D a t e  (YY/MM/DD) 

4. T i m e  (HH:MM:SS) 

5.  Scale  Fac to r s  f o r  E a c h  C h a n n e l  

6. Set T r a n s d u c e r  Dep th  

7.  Set Logging  Sequence  

F. E n t e r  t h e  in i t i a l  w a t e r  level a n d  t r a n s d u c e r  des ign  r ange  in to  the  r e c o r d i n g  
dev ice  acco rd ing  to t h e  m a n u f a c t u r e r ' s  ins t ruc t ions .  The t r ansduce r  des ign  
r ange  wi l l  be s t amped  o n  the  s ide  of  t h e  t r ansduce r .  Record  t h e  in i t i a l  w a t e r  
level on the  record ing  device .  

3 . 3 .  Operation 

T h e  fo l lowing  gene ra l  p rocedures  shou ld  be used to collect  a n d  r epor t  s lug  test  d a t a .  
T h e  p rocedures  r equ i r ed  f o r  a p a r t i c u l a r  slug test  m a y  v a r y  s l igh t ly  f r o m  those  
desc r ibed ,  d e p e n d i n g  on s i te -spec i f ic  cond i t ions .  Modi f i ca t ions  to t h e  test  p rocedures  
wi l l  be c o n t a i n e d  in  the  RIP. 

T h e  t i m e  r equ i r ed  f o r  a slug test  i s  a f u n c t i o n  of  t he  vo lume  of  the  slug, t h e  h y d r a u l i c  
c o n d u c t i v i t y  of t h e  fo rma t ion ,  and t h e  t y p e  of wel l  comple t ion .  T h e  slug vo lume  
s h o u l d  be la rge  enough  tha t  a s u f f i c i e n t  n u m b e r  of w a t e r  level measurements  c a n  be 
m a d e  be fo re  the wa te r  level r e t u r n s  to e q u i l i b r i u m  condi t ions .  T h e  length  of t he  test 
m a y  r ange  f r o m  less t h a n  a m i n u t e  to seve ra l  hours .  

If t h e  well  is to be used a s  a mon i to r ing  well ,  t ake  p recsu t ions  so t h a t  t h e  
c o n t a m i n a t i o n  does  not occur  t h r o u g h  m a t e r i a l  i n t roduced  i n t o  the  well. If w a t e r  is 
a d d e d  to t h e  mon i to r ing  well, o b t a i n  it f r o m  a n  u n c o n t a m i n a t e d  source  a n d  t r a n s p o r t  
i t  i n  a c l ean  con ta ine r .  Clean  ba i le rs  or  measu r ing  devices  be fo re  the  test. If tests a r e  
p e r f o r m e d  on  more  t h a n  o n e  mon i to r ing  well ,  avo id  c ross -contaminat ion  of t h e  wells. 

C o n d u c t  s lug  tests on re la t ive ly  u n d i s t u r b e d  wells. If a test is conduc ted  on  a well  
t h a t  h a s  recent ly  been pumped  f o r  wa te r - sampl ing  purposes,  t he  measured  w a t e r  level 
mus t  be w i t h i n  0.1 f t  o f  t h e  w a t e r  level b e f o r e  sampl ing .  A t  least o n e  week s h o u l d  
e lapse  be tween the  d r i l l i ng  of a well a n d  the  p e r f o r m a n c e  of 3 slug test. 

NOTE: lMake a n  in i t i a l  w a t e r  level measu remen t  on  moni tor ing  wells be fo rc  
p e r f o r m i n g  t h e  s l u g  test (see S O P  3.1, Water Level  h teasurcment ) .  
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I .  

i .  

. 

3.3.1. Slue Test with Pressure Transducer and Data L o w  

Procedures  fo r  c o n d u c t i n g  a s lug  -test w i th  a pressure t r ansduce r  a n d  d a t a  logger a r e  
descr ibed below. 

When the slug test is p e r f o r m e d  wi th  a n  e l ec t ron ic  d a t a  logger a n d  pressure 
t ransducer ,  s tore  a11 d a t a  in t e rna l ly  o r  o n  compute r  d i ske t t e s  o r  tape.  T h e  i n f o r m a t i o n  
will be t r ans fe r r ed  d i r ec t ly  to  t h e  ma in  compute r  a n d  ana lyzed .  Ma in ta in  a c o m p u t e r  
p r in tou t  of t he  data i n  the  f i l e s  as documen ta t ion .  - 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

Determine t h e  s t a t i c  wa te r  level in  the well, measu r ing  the  dep th - to -wa te r  
per iodical ly  f o r  several  minu te s  a n d  t ak ing  the  ave rage  of t h e  r ead ings  (see 
SOP 3.1, Water Level Measurement) .  

Cover  s h a r p  edges o f  t h e  well casing w i t h  a c l ean  cloth t o  protect  t h e  
t r ansduce r  cables.  T a p e  the  cables to the  ou t s ide  of t he  well casing. 

Install  t he  t r ansduce r  a n d  cable  in the  well  below t h e  t a rge t  d r a w d o w n  
est imated fo r  the  test, b u t  a t  least 2 f t  f r o m  t h e  bo t tom o f  the  well. Be s u r e  
this  d e p t h  of submergence  is w i th in  the  design r ange  s t amped  o n  t h e  
t ransducer .  T e m p o r a r i l y  tape the t r ansduce r  cab le  to  t h e  well  t o  keep t h e  
t r ansduce r  a t  a cons t an t  dep th .  

Connect  t he  t r ansduce r  cab le  to  the electronic  d a t a  logger. 

Slowly lower the  slug in to  the well. T h e  point  where  the slug contacts  the 
water  can  be de t ec t ed  by observing the t r ansduce r  readout .  A f t e r  t ouch ing  
the water ,  raise the  s lug  s l ight ly  above the water .  

Begin t a k i n g  d a t a  o n  t h e  electronic  logger a n d  lower  t h e  slug smoothly to  
displace a n d  raise t h e  wa te r  level. It is i m p o r t a n t  to remove o r  add t h e  
volumes as q u i c k l y  a n d  smoothly as possible, because the  analysis  assumes t h a t  
a n  in s t an taneous  c h a n g e  in  volume is c r ea t ed  in  the  well. 

Con t inue  measu r ing  a n d  recording dep th - t ime  measurements  u n t i l  the  w a t e r  
level r e t u r n s  to e q u i l i b r i u m  condi t ions o r  a s u f f i c i e n t  n u m b e r  of  r ead ings  
have been made  to c l ea r ly  show a t r end  on a plot recovery versus t h e  
logori thm of time. 

Remove the  slug a n d  r epea t  the da t a  collection port ions of steps F a n d  G. 

3.3.2. Slue Test with Water Level Probe 

T h e  procedure fo r  c o n d u c t i n g  a s lug test w i th  a wa te r  level probe is desc r ibed  below. 
If t he  slug test d a t a  a r e  col lected a n d  recorded manua l ly ,  record observat ions o n  the  
Slug Test  Data  fo rm.  A copy  of this f o r m  is in A p p e n d i x  5.2. Fill o u t  the f o r m  a s  
descr ibed in Append ix  5.3. 

A. Determine the  s t a t i c  w a t e r  level i n  the well, measuring the  dep th - to -wa te r  
per iodical ly  f o r  s eve ra l  minu te s  a n d  t ak ing  the  ave rage  of t he  readings (see 
SOP 3.1, Water Level Measurements) .  
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NOTE: When measuf ing  w a t e r  level changes ,  i t  is i m p o r t a n t  t o  t a k e  t h e  
measurements  r a p i d l y  .for a c c u r a t e  results. 

Slowly lower the  s l u g  in to  the  well. 
sl ightly.  

' .  

B. A f t e r  t ouch ing  t h e  wa te r ,  ra i se  t h e  s lug  

C. Measure a n d  record  t h e  dep th - to -wa tc r  a n d  t h e  t ime  a t  e a c h  r ead ing .  T h e  
moment  when  vo lume  is a d d e d  o r  removed is T i m e  Zero .  D e p t h s  shou ld  be 
measured  to t h e  nea res t  0.01 f t .  T h e  n u m b e r  of d e p t h - t i m e  measu remen t s  
necessary to comple t e  t h e  test varies.  I t  is c r i t i c a l  to t a k e  a s  m a n y  
measurements  a s  possible in  the  e a r l y  p a r t  o f  t he  test. D e t e r m i n e  t h e  n u m b e r  
a n d  in t e rva l s  be tween  measu remen t s  f r o m  p rev ious  a q u i f e r  tests o r  
eva lua t ions .  

D. Con t inue  measu r ing  a n d  r eco rd ing  dep th - t ime  measu remen t s  u n t i l  t h e  w a t e r  
level r e tu rns  to  e q u i l i b r i u m  cond i t ions  or  a s u f f i c i e n t  n u m b e r  of  r ead ings  
have  been m a d e  t o  c l ea r ly  show a t r end  o n  a p lo t  r ecove ry  versus  t h e  
logor i thm of  t ime. 

E. Remove the  s lug  a n d  r epea t  t he  d a t a  collection po r t ions  of s t e p s  F a n d  G in 
Section 3.3.1. 

3.1. Postopera t ion  

3.1.1. Field 

A.  Decon tamina te  the  d o w n h o l e  equ ipmen t  acco rd ing  to S O P  1.6. G e n e r a l  Eqtiip- 
ment  Decon tamina t ion .  C u t  o f f  con tamina ted  po r t ions  of rope  a n a  d ispose  of 
them. 

If using a n  e l ec t ron ic  d a t a  logger, fo l low t h e  s teps  l i s ted  below. B. 

1. Stop  t h e  logging sequence .  

2. Pr in t  t he  d a t a  o r  s e n d  to the  compute r  by te lephone .  

3. Save  memory  a n d  d i sconnec t  the  ba t t e ry  a t  t h e  e n d  of the  day ' s  ac t iv i t ies .  

C. Replace  testing e q u i p m e n t  in  s torage  conta iners .  

D. Restore the  s i te  to tes t ing  cond i t ions  as spec i f ied  i n  t h e  R I P .  

E. Make su re  all wells a r e  p rope r ly  labeled a n d  t h e  loca t ion  I D  is r ead i ly  visible 
on  the  pro tec t ive  casing. 

3.4.2. Documentation 

A. Record  c l eanup  p rocedures  a n d  a n y  uncomple ted  work  ( l i ke  s i t e  res tora t ion  o r  
long-term moni tor ing)  in  the  logbook. 

Comple te  logbook en t r i e s ,  v e r i f y  t h e  accu racy  of en t r ies .  3 n d  s ign / in i t i a l  al l  
pages. 

B. 
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C. Review d a t a  collection forms f o r  completeness. 

3.4.3. Office ' : 

i 

! 

A. Deliver or iginal  forms  a n d  logbooks to the site manager  f o r  tcchnical  review. 
He/she will review, sign forms,  a n d  t ransmit  to the document  control  o f f i c e r  
(copies to the fi les) f o r  eventua l  dc l ivery  to the Department  of Energy. 

8. .Inventory equipment  a n d  supplies. Repai r  or  replace all broken or  damaged 
equipment.  Replace expendable  items. Return  equipment  to t h e  equipment  
manager a n d  report  incidents  o f  malfunct ion o r  damage.  

C. Interpret  slug test f ie ld  results wi th  the project hydrogeologist  o r  s i te  
manager.  Analyze slug test results, using appropr ia te  sof tware  packages or 
graphical  solutions. 

D. If necessary, send d a t a  logger or pressure t ransducers  to the  fac tory  for  
recalibration. 

4. SOURCES 

Bouwer,  H. 1978. Groundwater  Hvdroloev.  New York: McGraw-Hill  Book Company.  

Bouwer,  H., a n d  R. C. Rice. 1976. "A Slug Test f o r  Determining the  Hydraul ic  
Conduct ivi ty  of Unconf ined  Aqui fers  with Completely o r  Par t ia l ly  Penetrat ing 
Wells." Water Resources Research I ? .  no. 3. 

Cooper.  J r . ,  H. H., 1. D. Bredehoeft ,  and  S. S. Papadopulos.  1967. "Response of a 
Finite-Diameter Well to a n  Instantaneous Charge of Water." Water Resources 
Research 13, no. 1. 

DOI. 1977. "Ground Water Manual." US. Department  of the Inter ior  publication. 
Washington, D.C.: U.S. Government  Pr in t ing  Off ice .  

Earlougher ,  R.C. 1977. Advances in Well Test  Analvsis. Houston, Texas: Society of 
Petroleum Engineers of AIME. 

Ferris.  J. G. a n d  D. B. Knowles. 1954. "The Slug Test f o r  Estimating Transmissivity." 
U S .  Geoloeical Survev G r o u n d w a t e r  Note 26. 

Freeze,  R. Allen, a n d  John A. Cherry .  1979. Groundwater .  Englewood Cliffs ,  New 
Jersey: Prentice-Hall ,  Inc. 

Hvorslev.  I95 1. "Time Lag a n d  Soil Permeabi l i ty  in Ground-Water Observations," 50. 
U.S. Army Corps of Engineers,  Bulletin No. 36. Washington, D.C. 

Johnson Division, UOP, Inc. 1966. G r o u n d w a t e r  and Wells. Johnson Division, UOP, 
Inc. publication. 

Lohman,  S.W. 1972. "Ground-Water Hydraulics," 70 .  U S .  Geoloeical Survev PaDer 708. 
Washington, D.C.: U.S. Government  Pr int ing O f f i c e  
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; i  . .  Neuman,  S.P. .  .1972. "Theory. of Flow in Unconfined 'Aquifers Considering Delayed 
Response of the Water Table." Water Resources Research 8, no. 4: 1031. 
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Papadopulos, S. S.. J. D. Bredehoeft ,  and H. H. Cooper, J r .  
Slug Test Data." Water Resources Research 9, no. 4. 

1973. "On the Analysis  of 

Todd, David K. 1980. Groundwater  Hvdrologv, Zd ed. New York: John Wiley & Sons. 

Walton, William C. 1970. Groundwater  Resource Evaluation, New York: McGraw- 
Hill Book Company. 

5 .  APPENDICES 

5.1. Equipment and Supplies Checklist  

5.2. Slug Test Data  Form 
. .  

5.3. Data  Form Completion 
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4 APPENDZX 5.1 

EQUIPMENT. AND SUPPLIES CHECKLIST 

Water lcvel measuring device: 

. .  

Water pressure transducers, i f  appropr ia te  

Electric water  level indicator 

Weighted tapes with plopper 

Steel tape (subdivided into tenths of feet)  
and  blue surveyor's chalk 

Electronic da ta  logger (if  t ransducer  method is used) 

Stainless steel slug of a known volume 

Watch o r  stopwatch with second hand 

Tape  measure (subdivided into hundredths  of feet)  

Semilog graph paper ( i f  required)  and straight edge 

Appropriate references and  calculator 

Duct tape 

Nonwater-soluble black i n k  pens 
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SLUG TEST D A T A  FORM 
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A P P E N D I X  5.3 

D A T A  F O R M  C O M P L E T I O N  
, 

Use a pen wi th  black i n k  t h a t  is not wa te r  soluble  (no t  a f e l t - t i p  pen). iMake a n  e n t r y  
in  e a c h  blank.  Where the re  is no d a t a  e n t r y ,  en te r  U N K  f o r  U n k n o w n .  N A  f o r  Not  
App l i cab le ,  o r  N D  f o r  Not Done. If a n y  p roccdurc  was not pc r fo rmed  a s  prescr ibed,  
give t h e  reason f o r  t he  change  or omission o n  the  fo rm.  T o  c h a n g e  a n  e n t r y ,  d r a w  a 
s ingle  l i ne  th rough  it ,  a d d  the  correct  i n f o r m a t i o n  above  it,  a n d  in i t i a l  t h e  change .  

SLUG T E S T  D A T A  F O R M  

1. Fac i l i t y  code. F ivc -cha rac t e r  code  a b b r e v i a t i n g  the  f ac i l i t y  n a m e  w h e r e  
p rogram ac t iv i ty  is being conductcd.  T h e  f i r s t  t h ree  cha rac t e r s  i n d i c a t e  t h e  
f ac i l i t y ,  a n d  t h e  r ema in ing  two  numbers  des igna te  t h e  spec i f i c  s i t e  w i t h i n  t h e  
faci l i ty .  

2. Locat ion ID. Four -cha rac t e r  code assigned sequen t i a l ly  to  each borehole ,  test  
pit ,  o r  s u r f a c e  location where  chemical ,  biological.  radiological ,  a n d  o t h e r  
measurements  a r e  taken.  

3.  Log Date.  T h e  d a t e  w h e n  the  measu remen t  was made  in  the  f o r m a t  D D -  
MMM-Y Y (0 1 -JAN-88).  

4. Slug Volume (Ft3). 
displacement  of the s l u g  device.  

Manufac tu re r ' s  spec i f i ca t ion  f o r  the k n o w n  volume o r  

5. Logger Code. Three -cha rac t e r  code i d c n t i f y i n g  the  company  rcsponsible  f o r  
pe r fo rming  f i e ld  measurements  o r  col lect ing samples.  

6. Acceptance Code. One-cha rac t e r  code assigned by the instal la t ion manager .  

7.  Test  Method. T h e  slug device is e i the r  injected (d ropped)  o r  w i t h d r a w n  
(pul led ou t )  f r o m  t h e  mon i to r  well. Check  t h e  box t h a t  is app l i cab le  to t h e  
test s i t ua t ion  being run.  

8. Comments .  A n y  a d d i t i o n a l  i n fo rma t ion .  

9. Elapsed T ime  (Min). Cumula t ive  t ime r ead ings  f r o m  the beg inn ing  of the test 
to t he  end  of t he  test in  minutes .  

I O .  Depth- to-Water  (Ft) .  Dep th  of wa te r  recordcd in h u n d r c d t h s  of f ee t .  
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S T A N ~ A R D  OP-ERATJNG PROCEDURE 3.3 

OPERATIONAL CHECK 'OF PRESSURE TRANSDUCERS USED IN 
hlEASURING WATER L E V E L S  IS \!'ELLS 

1. PURPOSE 

T o  desc r ibe  p rocedures  f o r  c o n d u c t i n g  o f f i c e  a n d  f i e ld  checks  of pressure  t ransducers .  

2. DISCUSSION 

T h e  R e m e d i a l  Inves t iga t ion  P l a n  ( R I P )  f o r  t h e  s i te  con ta ins  spec i f i c  d e t a i l s  a b o u t  t h e  
f r e q u e n c y  of measu remen t s  for  th i s  SOP. T h e  d o c u m e n t a t i o n  of w a t e r  level 
measu remen t s  will  be  p e r f o r m e d  a s  descr ibed  i n  t h e  assoc ia tcd  procedures .  P re s su re  
t r a n s d u c e r s  measu re  hydros t a t i c  pressure ,  wh ich  c a n  t h e n  be conve r t ed  to  g r o u n d w a t e r  
e leva t ions .  A t r ansduce r  measu res  pressures ove r  a spec i f i c  r a n g e  of submergence .  
O u t s i d e  th i s  range ,  measu remen t s  wi l l  not be accu ra t e .  If i t  is s u b m e r g e d  more  t h a n  
t w o  t imes  i ts  des ign  r ange  or  sub jec t ed  to nega t ive  pressures,  t h e  t r a n s d u c e r  c a n  be 
d a m a g e d .  T h i s  S O P  descr ibes  a method to e n s u r e  t h a t  the  t r a n s d u c e r  i s  w o r k i n g  
proper ly .  

T a k e  severa l  p recau t ions  w h e n  us ing  t r ansduce r s  of submergence .  V e n t  t h e  t r a n s d u c e r  
cab le  so tha t  t he  t e m p e r a t u r e  a n d  ba romet r i c  pressure  will not cause  v a r i a t i o n s  in t h e  
t r a n s d u c e r  reading .  If t h e  v e n t  po r t  is p lugged ,  i n a c c u r a t e  r ead ings  will  result .  I f  
w a t e r  en te r s  the  vent  a n d  f lows d o w n w a r d  in to  the  t r ansduce r .  t he  t r ansduce r  may be 
des t royed .  T h e  t r ansduce r  cab le  is suscept ib le  to physical  d a m a g e  ( f o r  example .  
ab ras ions  on s h a r p  well cas ings)  a n d  chemica l  d e g r a d a t i o n  f r o m  solvents.  IT t h e  cab le  
is d a m a g e d  a n d  submerged ,  t h e  t r ansduce r  m a y  be des t royed  or i n a c c u r a t e  r ead ings  
m a y  resu l t .  

3. PROCEDURES 

3.1. Associated Procedures 

Before  eve ry  opera t ion ,  a r ev iew of t h e  SOPs 1.1-1.10 is necessary.  These  SOPs con ta in  
i n f o r m a t i o n  on the  p e r f o r m a n c e  of  f ie ld  ac t iv i t ies .  T h e y  shou ld  be consu l t ed  f o r  
spec i f i c  i n f o r m a t i o n  a b o u t  e q u i p m e n t  a n d  suppl ies ;  s ample  co l lec t ion ,  p re se rva t ion .  
packag ing ,  a n d  sh ipping;  decon tamina t ion  procedures ;  a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  Procedures  d i r ec t ly  associated w i t h  th i s  SOP a r e  l isted below. 

SOP No. S O P  T i t l e  

1.1 G e n e r a l  Ins t ruc t ions  f o r  F ie ld  Personnel  

1.6 G e n e r a l  Equ ipmen t  Decon tamina t ion  

SOP No. S O P  T i t l e  

3.1 Water Level Measuremen t  

3.2 A q u i f e r  (Slug) Tes t ing  
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A q u i f e r  P u m p i n g  T e s t  . .  3.4 

3.2. Preparation ' : 
. .  

3.2.1. O f f i c e  

i 

A. 

B. 

C. 

D. 

E. 

R e v i e w  t h e  R I P  a n d  SOPs l isted in Scc t ion  3.1. 

C o o r d i n a t e  schedules /ac t ions  w i t h  the  in s t a l l a t ion  s t a f f .  

O b t a i n  a p p r o p r i a t e  permission f o r  p r o p e r t y  access. 

Assemble  t h e  e q u i p m e n t  a n d  suppl ies  l isted in  A p p e n d i x  5.1. E n s u r e  t h e  
p rope r  o p e r a t i o n  of a l l  s ampl ing  equ ipmen t .  

E n s u r e  t h e  p rope r  ope ra t ion  of  t h e  e l ec t ron ic  d a t a  logger a n d  p res su re  
t r ansduce r .  R e v i e w  guide l ines  in  t h e  opera tor ' s  m a n u a l  f o r  t he  e l ec t ron ic  d a t a  
logger.  Be s u r e  t h a t  the  d a t a  logger o r  i ts  b a t t e r y  pack  is f u l l y  cha rged .  
Us ing  a three-  to f o u r - f t  co lumn of w a t e r  ( f o r  example ,  capped  P V C  casing),  
test  t h e  response of the  e l ec t ron ic  d a t a  logger a n d  pressure  t r ansduce r .  
C o n d u c t  a test f o r  t he  proper  d e p t h  response a n d  a test f o r  t h e  d r i f t  o f  
r ead ings  in  th i s  co lumn.  

DeDth ResDonse Tes t  

I .  

7 *. 

3. 

f .  

5 .  

6. 

7.  

&leasure  the  d c p t h  to wa te r  using 3 w a t e r  le\,ci probe. 

Mark  t h e  length  of the  t r ansduce r  cab le  a t  measured  in t e rva l s  a p p r o p r i a t e  
f o r  t h e  co lumn of water.  Us ing  a f o u r - f o o t  co lumn of wa te r ,  fo r  example ,  
m a r k  t h e  cab le  w i t h  hea t - sh r ink  t u b i n g  a t  one- foot  i n t e rva l s  (for a three-  
f o o t  length) ,  o r  measure  cab le  as lower ing  i t  downho le ,  beg inn ing  a t  t h e  
t r a n s d u c e r  end .  

Lower  t h e  t r ansduce r  a n d  cab le  to t h e  bo t tom of t h e  w a t e r  co lumn.  

Connec t  t he  cable  to the  e l ec t ron ic  d a t a  logger a n d  begin t h e  logging 
sequence .  

Wait o n e  m i n u t e  a n d  raise the  t r a n s d u c e r  a measured  length .  Wait o n e  
more  minu te .  

C o n t i n u e  ra i s ing  the  t r ansduce r  cab le  to  the  measured  segments  a n d  
logging  t h e  results f o r  one  m i n u t e  un t i l  a l l  segments  have  been  mcasu red .  

Check  t h e  lengths  recorded  on  t h e  d a t a  logger aga ins t  t h e  n e a s u r e d  
l eng ths  a n d  d e p t h s  measured  w i t h  a w a t e r  level probe. I f  t h e  d i f f e r e n c e  
is g rea t e r  t h a n  2% to 5% of  the  measu red  length ,  r e tu rn  the  t r ansduce r  to 
the  m a n u f a c t u r e r  f o r  ca l ib ra t ion .  

D r i f t  Tes t  

1. Measure  t h e  d e p t h  to w a t e r  using a w a t e r  level probe. 
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2: Lower the transducer into the water c:olumn a n d  tape to the edge of the 
column. 

: ! --.: 
I .  

3. Connect the transd'ucer cable to the electronic data  logger and  begin a 
f i f teen-minute  logging sequence. 

Check the results fo r  noticeable d r i f t  of the  depth  measurement. 

Check transducer readings against measured depths  using a water  level 
probe. 

Notify the  manufac turer  if an  unacceptable d r i f t  is occurring. 

4. 

5 .  

6 .  

3.2.2. Documentation 

A. Obtain a logbook f rom the Q A  off icer .  

B. Record results of the equipment  check i n  the logbook. 

C. Obtain a suff ic ient  number of the appropriate  ER Program da ta  collection 
forms for  use dur ing  the f ie ld  water level measurement task (see INDEX TO 
SOPS). 

Consult the ER Program da ta  adminis t ra tor  f o r  a current  list of information 
management codes and  location IDS used i n  the completion of d3t3 forms. 

D. 

3.2.3. Field 

A. 

B. 

C. 

D. 

E. 

Locate the monitoring wells where the pressure transducers will be calibrated 
and  locate the appropriate  decontamination areas. Transducers  will be 
cal ibrated prior to each test. 

Assemble the testing equipment.  

Decontaminate the transducer and cable as specified i n  the Sampling Plan and  
SOP 1.6, General  Equipment Decontamination. 

Make an  init ial  water level measurement f o r  the calibration monitoring well 
using a water level sounder according to SOP 3.1, Water Level Measurement. 

Before beginning the calibration. record the information and  enter  i t  into the 
electronic da ta  logger. The  type of information may vary,  depending on the 
model used. When using d i f fe ren t  models, consult  the operator's manual for  
the proper da t a  en t ry  sequence to be used. T h e  following da ta  a re  entered 
into the Enviro-Labs Model DL-120-MCP Data Logger as  a n  example. 

1. Baud rate 

2. Station ID 

3 . .  Date (YY/MM/DD) 
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i .  : . 4. T i m e  (HH:MM:SS) 

( - '  5 .  Scale f a c t o r s  f o r  e a c h  c h a n n e l  
. .  

6. Set logging sequence  (use  a logging scqucnce  t h a t  wi l l  last  f o r  a t  lcast  
3 min).  

3.3. O p e r a t i o n  

I 

A. Cover  s h a r p  edges  of  t h e  well  cas ing  w i t h  a c l ean  c lo th  to  pro tec t  t he  
t r ansduce r  cables.  T a p e  t h e  c lo th-covered  cables  to  t h e  well  ca s ing  ex te r io r .  

B. R e p e a t  t h e  d e p t h  response test a n d  d r i f t  test desc r ibed  in  Sec t ion  3.2.1.E. 

C. C o n t i n u e  t h e  w a t e r  level measu remen t  task spec i f i ed  i n  t h e  R I P  ( for  example ,  
s lug  test or p u m p i n g  test). 

3.4. Postopera t ion  

3.4.1. Fieid 

A. A f t e r  comple t ing  t h e  a q u i f e r  test, d e c o n t a m i n a t e  t h e  t r a n s d u c e r  a n d  cable  
acco rd ing  to SOP 1.6, G e n e r a l  E q u i p m e n t  Decon tamina t ion .  Do not  use 
so lvents  t o  d e c o n t a m i n a t e  t h e  t r ansduce r  cable .  

B. Comple te  the  s h u t d o w n  o f  the  e lec t ronic  d 3 t 3  logger :  

C. Ensure  t h a t  a l l  e q u i p m e n t  is accoun tcd  f o r ,  d e c o n t a m i n a t e d  (see SOP 1.6, 
G e n e r a l  E q u i p m e n t  Decon tamina t ion ) ,  a n d  r e a d y  f o r  sh ipmen t .  

3.4.2. Documenta t ion  

A. Comple te  o r ig ina l  ca l ib ra t ion  documen ta t ion  ( d a t a  logger pr in tout ) .  

B. Comple te  logbook en t r ies .  v e r i f y  the  a c c u r a c y  of  en t r ies .  a n d  s ign / in i t i a l  all 
pages. 

3.4.3. Of f  ice 

A.  Del iver  d o c u m e n t a t i o n  to t h e  s i te  manage r  for  t echn ica l  rev iew.  H e j s h c  will  
r ev iew a n d  t r a n s m i t  to  t h e  d o c u m e n t  cont ro l  o f f i c c r  (copies  to the  f i l e s )  f o r  
even tua l  d e l i v e r y  to t he  D e p a r t m e n t  of  Energy .  

B. Inven to ry  e q u i p m e n t  a n d  supplies.  R e p a i r  o r  r ep lace  a l l  b roken  or d a m a g e d  
equ ipmen t .  R e p l a c e  e x p e n d a b l e  items. R e t u r n  e q u i p m e n t  to t h e  e q u i p m e n t  
manage r  a n d  r e p o r t  i nc iden t s  of ma l func t ion  or  damage .  

D. Arrange  f o r  t h e  r epa i r  of any t r ansduce r s  tha t  were  d a m a g e d  or cou ld  not be 
ca l ibra ted .  
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!;? . .  r '  4. SOURCES 

Enviro-Labs,  Inc. 1986. " 0 p e r a t i b n . m a n u a l :  El-200 G r o u n d w a t e r  Moni tor ing  System 
with Model EL-120-MCP DatA Logger," Apri l  1986. Milford,  New Hampshire .  

In-Situ,  Inc. 1984. "Owner's Manual:  Hydrologic Analysis System, Modcl SE200," 
Apri l  1984. Laramie,  Wyoming. 

5. APPENDIX 

5.1 Equipment  a n d  Supplies Checklist  
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A P P ~ N D I X  5.1 ' 

EQUIPMENT AND SUPPLIES CHECKLIST 

Electronic data  loggcr 

Pressure transducer and  cable 

Water level sounder 

Tape measure graduated in 0.01 f t  

Capped PVC casing 

Duct tape 

Clean water 
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STANDARD OPERATING PROCEDURE 3.4 
AQUIFER PyhlPING TEST 

' : 

1. PURPOSE 

T o  d e f i n e  procedures  to c o n d u c t  p u m p i n g  tests f o r  t h e  in s i r i t  d 
h y d r a u l i c  proper t ies  of wa te r -bea r ing  soils a n d  rocks. 

e r m i n  

i 

ion of  t he  

2. DISCUSSION 

A n  a q u i f e r  test is a con t ro l l ed  f i e l d  e x p e r i m e n t  to d e t e r m i n e  t h e  h y d r a u l i c  p rope r t i e s  
of wa te r -bea r ing  soils a n d  rocks. G r o u n d w a t e r  f l o w  va r i e s  i n  space  a n d  t ime  a n d  
d e p e n d s  o n  t h e  h y d r a u l i c  p rope r t i e s  o f  t h e  sa tu ra t ed ,  porous ,  or  f r a c t u r e d  m e d i u m  a n d  
t h e  b o u n d a r y  cond i t ions  imposed  on  t h e  g r o u n d w a t e r  system. P u m p i n g  tests p rov ide  
resu l t s  t h a t  a r e  more  r ep resen ta t ive  of a q u i f e r  cha rac t e r i s t i c s  t h a n  those p red ic t ed  by  
s lug tests, c a n  be used to d e t e r m i n e  t h e  hydrau l i c s  of  i n t e r a q u i f e r  f l ow.  However ,  
p u m p i n g  tests r e q u i r e  a g rea t e r  deg ree  of  ac t iv i ty  a n d  expense  t h a n  s lug  tests, a n d  a r e  
t h e r e f o r e  not a lways  j u s t i f i e d  f o r  all  levels of inves t iga t ion .  

T h e  r a t iona le  f o r  t h e  se lec t ion  of a spec i f i c  p rogram of a q u i f e r  tes t ing  is c o n t a i n e d  in 
t h e  Remed ia l  Inves t iga t ion  P lan  ( R I P )  f o r  t he  site. R e f e r  t o  t h e  R I P  f o r  t h e  d u r a t i o n  
of t h e  pumping  test, t h e  loca t ion  of t h e  observa t ion  well ,  a n d  t h e  d a t a  to be collected.  
Col lec t ion  of measu remen t s  a n d  d o c u m e n t a t i o n  of d a t a  will be p e r f o r m e d  a s  desc r ibed  
in the  associated procedures .  

A q u i f e r  cha rac t e r i s t i c s  t ha t  may  be ob ta ined  f r o m  p u m p i n g  tests i nc lude  hydrau l i c  
c o n d u c t i v i t y  (K),  t r ansmiss iv i ty  (T) ,  spec i f i c  yield (Sy)  f o r  u n c o n f i n e d  a q u i f e r s ,  a n d  
s to rage  coe f f i c i en t  ( S )  f o r  c o n f i n e d  a q u i f e r s  a n d  the  ve r t i ca l  h y d r a u l i c  c o n d u c t i v i t y  of 
c o n f i n i n g  layers.  Also, t h e  occur rence  a n d  posit ion of r echa rge  or impermeab le  
b o u n d a r i e s  c a n  be iden t i f i ed .  T h e s e  pa rame te r s  c a n  be d e t e r m i n e d  by  g raph ica l  
so lu t ions  a n d  compute r i zed  programs.  

3. PROCEDURES 

Before  eve ry  opera t ion .  a r ev iew of t h e  SOPs 1.1-1.10 is necessary.  These  SOPs con ta in  
i n f o r m a t i o n  on the  p e r f o r m a n c e  of  f i e ld  ac t iv i t ies .  T h e y  s h o u l d  be consu l t ed  fo r  
spec i f i c  i n f o r m a t i o n  a b o u t '  e q u i p m e n t  a n d  supplies;  s ample  co l lec t ion ,  preserva t ion ,  
packaging ,  a n d  sh ipping;  d e c o n t a m i n a t i o n  p rocedures ;  a n d  d o c u m e n t a t i o n  
requi rements .  P rocedures  di ,rectly assoc ia ted  w i t h  th i s  S O P  a r e  l isted below. 

3.1. Associated P rocedures  

SOP No. SOP T i t l e  

1.1 G e n e r a l  In s t ruc t ions  f o r  F i e ld  Personnel  

1.6 G e n e r a l  E q u i p m e n t  Decon tamina t ion  
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SOP k i t l e  . .  . .  !SOP No. 

3.1 Water  Leve l  Measuremen t  

3.3 O p e r a t i o n a l  Check  of  Pressure  T r a n s d u c e r s  
Used  in  Me3sur ing  Watcr Levels i n  Wells 

3.2. Preparation 

3.2.1. Off ice  

A. 

B. 

C. 

D.  Assemble  t h e  e q u i p m e n t  a n d  suppl ies  l isted in A p p e n d i x  5.1. E n s u r e  the  

R e v i e w  t h e  R I P  a n d  SOPs l i s ted  in Section 3.1. 

C o o r d i n a t e  schedu les / ac t ions  w i t h  the  ins ta l la t ion  s t a f f .  

O b t a i n  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 

p rope r  ope ra t ion  of a l l  s a m p l i n g  equ ipmen t .  

E. Ensu re  t h a t  permiss ion  to d i scha rge  is ob ta ined  o r  a c o n t a i n m e n t  sys tem is 
ava i l ab le  f o r  co l lec t ing  w a t e r  t ha t  will  be pumped  d u r i n g  t h e  test. T h i s  is 
espec ia l ly  i m p o r t a n t  f o r  wells t h a t  m a y  p roduce  c o n t a m i n a t e d  wa te r .  

3.2.2. Documentation 

A.  

B. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  of  the  a p p r o p r i a t e  E R  P r o g r a m  d a t a  co l lec t ion  

O b t a i n  a logbook f r o m  the  Q.4 o f f i c e r .  

R e c o r d  results of t h e  e q u i p m e n t  check  in  the  logbook. 

f o r m s  (see I N D E X  T O  SOPS). 

D. Consu l t  t he  E R  P r o g r a m  d a t a  a d m i n i s t r a t o r  f o r  a c u r r e :  
used in the  comple t ion  of d a t a  forms .  

3.2.3. Field 

A.  O b t a i n  t h e  fo l lowing  i n f o r m a t i o n ,  equ ipmen t .  a n d  e q u  

t l ist  of i n f o r m a t i o n  

p m c n t  mod i f i ca t ions  
necessary to c o n d u c t  a p u m p i n g  test a n d  check  t h e  e q u i p m e n t  f o r  proper  
func t ion ing .  O b t a i n  a s su rances  f r o m  the  d r i l l i ng  c o n t r a c t o r  conce rn ing  the  
comple t ion  of  t h e  well  i n s t a l l a t ion  a n d  deve lopmen t  a n d  t h e  ava i l ab i l i t y  of 
t h e  necessary e q u i p m e n t  to c o n d u c t  t h e  p u m p i n g  test. T h e  d r i l l i n g  con t r ac to r  
is respons ib le  f o r  comple t ing  t h e  fo l lowing  tasks  a n d  s u p p l y i n g  t h e  e q u i p m e n t  
l isted below be fo re  t h e  a r r i v a l  of  f ie ld  personnel.  

1.  Dri l l ing ,  ins ta l l ing ,  comple t ing ,  a n d  deve lop ing  all  p u m p  wel!s a n d  one  
observa t ion  well to t h e  p rope r  spec i f i ca t ions  i d e n t i f i e d  i n  t he  RIP.  

2. Ins ta l l ing  a submers ib l e  or  t u r b i n e  pump.  T h e  p u m p i n g  well shou ld  be 
proper ly  deve loped  b e f o r e  testing. 
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i 
3. I n s t i l l i n g  a -totalizer me te r  a n d  an  i n s t a n t a n e o u s  f l o w  m e t e r  i n  the: 

d i scha rge  l i ne  of t he  p u m p  well  t o  a c c u r a t e l y  measu re  a n d  m o n i t o r  t h e  
volume a n d  role' o f  d i scharge .  

4. Ins ta l l ing  s u f f i c i e n t  p ipe  to t r anspor t  t h e  d i scha rge  f r o m  the  p u m p i n g  
well a w a y  f r o m ' t h e  a r e a  to p r e v e n t  i n f i l t r a t i o n  i n  t he  p u m p e d  zone. 

5 .  Ins ta l l ing  a ga t e  va lve  on  the  d i scha rge  p ipe  to con t ro l  t he  p u m p i n g  ra te .  

6 .  Plac ing  a n  ou t l e t  nea r  t h e  well  head ,  b u t  pas t  t h e  to ta l izer  a n d  f l o w  
meters,  f o r  w a t e r  q u a l i t y  d e t e r m i n a t i o n  a n d  sampl ing .  

B. C a l i b r a t e  a l l  gauges,  t ransducers ,  f l o w  meters,  a n d  o t h e r  e q u i p m e n t  used in  
c o n d u c t i n g  p u m p i n g  tests be fo re  use. O b t a i n  copies  of t h e  d o c u m e n t a t i o n  f o r  
i n s t r u m e n t a t i o n  ca l ib ra t ion  a n d  f i l e  t h e m  w i t h  t h e  records  of test  d a t a .  
C a l i b r a t i o n  r eco rds  shou ld  c o n t a i n  l a b o r a t o r y  measurements .  If  necessary ,  
p e r f o r m  a n y  ons i t e  zero  a d j u s t m e n t  or  ca l ib ra t ion .  Where possible, c h e c k  all 
f l ow-measuremen t  devices  ons i t e  us ing  a c o n t a i n e r  o f  measured  v o l u m e  a n d  a 
s topwa tch .  V e r i f y  t h e  accu racy  of  t h e  meters  be fo re  tes t ing  proceeds.  

C. For long- te rm pumping  tests, p re tes t  w a t e r  levels wi l l  be mon i to red  a t  t h e  test 
s i t e  be fo re  p e r f o r m i n g  the  test. T h i s  c a n  be accompl i shed  by us ing  a c o n t i n u -  
o u s  r eco rd ing  dev ice  l ike a S tevens  Recorde r .  These  records  e s t ab l i sh  t h e  
ba romet r i c  e f f i c i e n c y  of t he  a q u i f e r .  T h e  r eco rds  a l so  he lp  d e t e r m i n e  if t h e  
a q u i f e r  is expe r i enc ing  a n  increase  o r  dec rease  i n  head  w i t h  t ime caused  by 
r echa rge  o r  pumping  in the  n e a r b y  a r e a  o r  d i u r n a l  var ia t ions .  Record  c h a n ~ c s  
in ba romet r i c  pressure d u r i n g  t h e  test ( , p re fe rab ly  w i t h  a n  ons i te  b a r o g r a p h )  
i n  o r d e r  to co r rec t  wa te r  levels f o r  a n y  possible f l u c t u a t i o n s  t h a t  m a y  o c c u r  
f r o m  chang ing  a tmosphe r i c  condi t ions .  Pro jec t  t h e  pre tes t  w a t e r  leve l  t r e n d s  
f o r  t h e  d u r a t i o n  o f  t he  test. T h e s e  t r ends  or  b a r o m e t r i c  changes  m a y  be  used  
to  co r rec t  w a t e r  levels d u r i n g  t h e  test  so t h a t  t h e y  a r e  r ep resen ta t ive  of  t h e  
h y d r a u l i c  response of the  a q u i f e r  f r o m  p u m p i n g  the  tcst well. 

D. The d u r a t i o n  of t h e  test is d e t e r m i n e d  by  t h e  needs  of t h e  pro jec t  a n d  t h e  
a q u i f e r  properties.  In general .  longer  tests p roduce  more  d e f i n i t i v e  results.  X 
d u r a t i o n  of o n e  to  severa l  d a y s  is des i rab le ,  fo l lowed by a s imi l a r  pe r iod  of 
mon i to r ing  the  recovery  of t he  w a t e r  level. X knowledge  of t h e  local 
hydrogeology a n d  a c l ea r  u n d e r s t a n d i n g  of t h e  overa l l  ob jec t ives  o f  t h e  R I P  
a r e  necessary in de t e rmin ing  t h e  d u r a t i o n  of the  test. T h e  e f f e c t  of a n y  
hydrogeologic  boundar i e s  shou ld  be cons idered .  T h e r e  is no  need to c o n t i n u e  
t h e  test if the  w a t e r  level becomes cons t an t  w i t h  t ime. T h i s  no rma l ly  ind i -  
ca t e s  t h a t  a hydrogeologic  sou rce  has  been in t e rcep ted  a n d  t h a t  a d d i t i o n a l  
u se fu l  i n f o r m a t i o n  will  not be co l lec ted  by c o n t i n u e d  pumping .  O n e  s imple  
tes t  f o r  de t e rmin ing  the  a d e q u a c y  of d a t a  is w h e n  t h e  log t ime c o m p a r e d  to 
d r a w d o w n  f o r  t h e  most d i s t a n t  obse rva t ion  well  begins  to plot a s  a s t r a i g h t  
l i ne  on  the  semilog g r a p h  paper .  T h e r e  a r e  severa l  except ions  to th i s  s imple  
r u l e  of t humb,  so i t  shou ld  be  cons ide red  a m i n i m u m  c r i t e r ion .  

E. Decon tamina te  the  t ransducer (s )  a n d  cable(s )  a s  spec i f i ed  in  the  S a m p l i n g  Plan  
a n d  SOP 1.6, Genera l  E q u i p m e n t  Decon tamina t ion .  
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I i 3.3. Operation . .  I .  . .  

1'1 A. 

B. 

C. 

< 
T h e  p rocedure  to  c o n d u c t  p u m p i n g  tests i nc ludes  mon i to r ing  the  w a t e r  level 
over  t ime  i n  the  pumping  'well a n d  each obse rva t ion  wcll while  t he  pumping  
well is d i scha rged  a t  a cons t an t  ra te .  

When t h e  pumping  test is pe r fo rmed  using a n  e l ec t ron ic  d a t a  logger a n d  
pressure t r ansduce r ,  s to re  a l l  d a t a  in t e rna l ly  or  on compute r  disket tes  or  tape.  
Direct ly  t r ans fe r  t he  i n f o r m a t i o n  to t h e  m a i n  compute r  a n d  ana lyze  it. 
M a i n t a i n  a compute r  p r i n t o u t  of the d a t a  in  the  f i les  for  documen ta t ion .  
T a k e  manua l ly  d e t e r m i n e d  measurements  per iodical ly  to v e r i f y  d a t a  recorded 
b y  the  d a t a  logger. 

If a n  e l ec t ron ic  d a t a  logger a n d  pressure t r ansduce r  a r e  not used, record all 
d a t a  on the  Pump/Recovery  Tes t  Da ta  f o r m  ( A p p e n d i x  5.2) .  D a t a  collected 
m a n u a l l y  d u r i n g  a logger- t ransducer  pumping  test  will  a lso be recorded on t h e  
f o r m .  Fi l l  ou t  t h e  f o r m  as descr ibed i n  A p p e n d i x  5.3. 

Procedures  f o r  m a n u a l  col lect ion of d a t a  a r e  as  fol low.  

1.  Decon tamina te  all  e q u i p m e n t  before  beg inn ing  test. 

2. Measure s t a t i c  wa te r  levels in pumping  well  a n d  observat ion wells. 

3 .  Lower two-inch piston p u m p  to wi th in  approx ima te ly  one foot  of the 
bottom of the well. 

4. Measure t h e  s t a t i c  wa te r  level again a n d  commence pumping.  

5 .  C o n t i n u e  pumping  a t  a cons t an t  discharge r a t e  f o r  u p  to e igh t  hour s  ( f o r  
tests where  observat ion wells a r e  ava i l ab le )  or  u p  to  f o u r  hours  ( f o r  s ingle  
hole tests), or  un t i l  t h e  r a t e  of d r a w d o w n  assumes a nea r  cons t an t  ra te  of 
0.25 f e e t  o f  d r a w d o w n  i n  o n e  hour.  

6 .  Measure wa te r  levels a t  f requen ' t  t ime in t e rva l s  w i th  a n  electr ic  well 
sounde r  i n  the pumping  well a n d  nea rby  observat ion wells ( if  avai lable) .  
Water levels shal l  be measured a t  0.5, 1 ,  1.5, 2.3, 3.5, IO. 20, 30, a n d  45 
minutes ,  fol lowed by measurements  a t  I ,  1.5, 2, 3,  4, 5, 6, 7, a n d  9 hours.  

7.  Measure pumping  rates  w i th  a five-gallon bucket  a n d  watch,  o r  w i th  a 
f l o w  meter .  

8. Record  w a t e r  levels a n d  pumping rates  o n  the  d rawdown- recove ry  test 
d a t a  sheets. 

9. Calcu la t e  wa te r  level equ iva len t  to 90% recovery of t he  s t a t i c  wa te r  level. 

I O .  Fol lowing pumping,  measu re  water  levels in the pumped  well a n d  the 
observat ion well(s) fo l lowing  the schedule  in i tem 6 ,  unti l  they recover to 
w i t h i n  90% of the s t a t i c  w a t e r  level. 

1 1 .  Record  these d a t a  o n  the  d rawdown- recove ry  test d a t a  sheets. 
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12. During the ear ly  par t  of the  test ,-at  least one person should  be stationed 
a t  each observation we41 and ,  a t  the pumping well. Af te r  the  f i rs t  two 
hours, two people a t e .  usually needed to cont inue the  test. It is not 
necessary f o r  readings a t  the wells to be taken simultaneously.  It is very 
important t h a t  depth- to-water  readings a re  measured accurately and  
recorded a t  the  exact time they are measured. 

NOTE: Pressure transducers and electronic da t a  loggers may be 
used to reduce the  field personnel hours required for  the 
pumping test. 

D. During a pumping test, measure water levels as of ten as necessary to  produce 
a meaningful indication of hydraul ic  properties of the  aquifer .  Measure 
water levels as specified in SOP 3.1, Water Level Measurement. 

During the ear ly  par t  of the test, station a t  least one person a t  each 
observation well and  a t  the pumping well. Af te r  the f i r s t  two hours, two 
people a re  usually needed to cont inue the test. It is not necessary fo r  readings 
a t  the wells to be taken simultaneously. I t  is very important  tha t  depth-to- 
water readings a r e  measured accurately and  record the exact time the 
measurement was taken. 

NOTE: 
duce the field personnel hours required for  the pumping test. 

Pressure transducers and  electronic da ta  loggers may be used to re- 

E.  After  pumping is concluded. measure recovering water levels to verify the 
results obtained f rom the pumping portion of the test. LMeasure the recovering 
water levels i n  the pumping well and the observation wells for  a period 
immediately following the cessation of pumping. Monitoring dur ing  recovery 
should occur fo r  a t  least half the length of the pumping portion of the 
aqui fe r  test. T h e  decision to cease monitoring water  levels will be based on 
aqui fe r  recovery. 

3.4. Postoperation 

3.4.1.  Field 

A. If using an electronic da ta  logger, follow the steps listed below. 

1. Stop the logging sequence. 

2. Print  the da ta  or send i t  to the computer by telephone. 

3. Save memory and  disconnect the battery a t  the end of the day's 
activities. 

B. 

C. Ensure that all equipment  is accounted for,  decontaminated (see SOP 1.6, 

Put the testing equipment  i n  storage containers. 

General  Equipment Decontamination),  and ready for  shipment.  

Restore the site to pretes'ting conditions as specified i n  the RIP. D. 
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E. Make sure  all  wells a r e  properly Iabekd a n d  the location ID is readi ly  visr'ble 
on the  guard pipe. 

r.7 < .  

3.1.1,. Documentat ion 

A. Record cleanup and  hole abandonment  procedures and any  uncompleted work 
( l ike site restoration or long-term monitoring) in the logbook. 

B. Complete logbook entries, ver i fy  the accuracy of entries, and  s ign/ ini t ia l  all 
pages. 

C. Review data  collection forms fo r  completeness. 

3.4.3. Of f i ce  

A. Deliver original forms and  logbooks to the si te manager f o r  technical review. 
He/she will review, sign forms, and  t ransmit  to  the document  control of f icer  
(copies to the files) fo r  eventual  delivery to the Department of Energy. 

B. Inventory equipment and  supplies. Repair  or replace all  broken or  damaged 
equipment.  Replace expendable  items. Return  equipment  to the equipment 
manager and  report  incidents of malfunction o r  damage. 

C. Interpret  the pumping test results with the project hydrogeologist or  site 
manager. Analyze da ta  using appropriate  analytical  solution(s). 

A n a  1 vsis Procedures 

Data will be analyzed by the Theis method for  conf ined  flow-systems 
(Jacob 1950). Modifications to the Theis  equations will be used to  analyze 
data  f rom unconfined systems and to analyze recovery da ta  as discussed 
below. I f  d rawdown a n d / o r  recovery da ta  are  avai lable  fo r  a nearby 
observation well, both transmissivity and  the storage coeff ic ient  of 
specific yield will be calculated. If only da ta  f rom the pumped well is 
available, transmissivity will bc calculated and the storage coeff ic ient  
will be estimated based on laboratory effect ive porosity tests. 

The Theis equation is of the form 

where 

I 14.64 
S =  W(UL 

T 

1.87r2S 
u =  and  

3 U 2 
4Tt 

U 
W ( u )  = -0 .5772 - In(u) + u - + .... 

ZXZ!  j x 3 !  
and where 
s = drawdown i n  fee t  a t  an  observation well due to pumpagc from a 

given well, 
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Q = - pumpage f r o m  the pumping well in  gallons per  minute ,  
S = storage coeff ic ient ;  dimevsionless, 
T = transmissivity i h  gallons per d a y  per  foot ,  
r = radian distbnce in feet  f r o m  the pumping well to the 

t = t ime in days (Freeze a n d  Cherry  1979). 

.. ..> 
i '  

observation well, a n d  

T h e  following l imiting assumptions apply  to the Theis  equat ion:  
transmissivity of the porous media is constant  in t ime a n d  space, the  
porous media is isotropic a n d  homogeneous with respect to t ransmissivi ty ,  
the  media is in f in i te  in  areal  extent ,  there  is no leakage f r o m  overlying or  
underlying units,  there  is only a single pumping well, the  pumping ra te  is 
constant  with time, a n d  wells penetrate  the  en t i re  thickness of the porous 
media. (Freeze a n d  Cherry ,  1979). 

For  unconfined groundwater  f low systems, specif ic  yield (Sy) is used in 
place of storage coeff ic ient  ( S ) ,  a n d  t ransmissivi ty  is def ined  as 

T = Kb. 

where 

K = hydraul ic  conduct ivi ty  in  gallons per d a y  per foot  
squared,  a n d  

b = the init ial  saturated thickness.  

Jacob (1950) has shown tha t  this approach  is acceptable  as long as 
drawdowns  a r e  small compared to the sa tura ted  thickness. 

To calculate  transmissivity a n d  storage coef f ic ien t  (or  specif ic  yield) f r o m  
recovery data .  the Theis  equat ions will be used in the f o r m  

114.64 

T 
S =  [WU 1 )  - W(U2)1, 

where 
r2S 

u1 = a n d  
4Tt 

r 'S 
u2 = a n d  

4Tt' 
a n d  where 
t = t ime in days since the  s ta r t  of pumping,  a n d  
t' = t ime in days since recovery began (Freeze a n d  Cherry  19793 

D. If necessary, send d a t a  logger or pressure t ransducers  to tke. fac tory  f o r  
recalibra tion. 
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5. APPENDICES 

5.1. Equipment  and S u p p l i e s  C h e c k l i s t  

5.2. P u m p / R e c o v e r y  T e s t  D a t a  Form 

5.3. D a t a  Form C o m p l e t i o n  
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APPENDIX 5.1 . 

EQUIPMENT AND SUPPLIES CHECKLIST 

Water level measuring device: 

Wa t e r pressure t r 3 n sd u c e r 

Electric water level indicator 

Weighted tapes with plopper 

Steel tape (subdivided into tenths of feet)  

Electronic da t a  logger ( i f  transdu'cer method is used) 

Tape  measure (subdivided into hundredths  of fee t )  

Watch or  stopwatch with second hand 

Semilog graph pape (if  required) 

Waterproof i n k  pen 

Thermometer 

Appropriate references and c3lculator 

Barometer or  recording barograph (for  tests conducted in 
confined aquifers)  
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APPE.NDIX 5.2 
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PUMP\.RECOVkRY TEST DATA FORM 

I 
I 1 
I I 
I I 
I I 

1 

I I 

I 1 
1 I 
I I 
I 
I I 

PUEIP/RECW€RY TEST DATA PAGE 1 OF - 

CCMMENTS 

I I DUMP T E 3  RECOVERl TEST I 

CIWll ( 1 M  
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: A P P E N D I X  5.3 

D A T A  F O R M  C O M P L E T I O N  I N S T R U C T I O N S  

Use a pen wi th  black ink  t h a t  is not wa te r  soluble  (no t  a f e l t - t i p  pen).  Make  a n  e n t r y  
in  e a c h  blank.  Where the re  is no  d a t a  en t ry ,  en te r  U N K  f o r  U n k n o w n ,  N A  f o r  No t  
App l i cab le ,  o r  N D  f o r  Not  Done. If a n y  p rocedure  w a s  not  p e r f o r m e d  a s  prescr ibed,  
give t h e  reason f o r  the change  o r  omission on t h e  f o r m .  To c h a n g e  a n  e n t r y ,  d r a w  a 
s ingle  l i ne  t h r o u g h  it,  a d d  the co r rec t  i n f o r m a t i o n  a b o v e  i t ,  a n d  in i t i a l  t h e  change.  

1. 

2. 

3.  

4. 

5.  

6.  

7. 

8. 

9. 

IO 

11 

12 

P U M P / R E C O V E R Y  T E S T  D A T A  F O R M  

Faci l i ty  Code. F ive -cha rac t e r  code a b b r e v i a t i n g  the  f ac i l i t y  n a m e  w h e r e  
p rogram ac t iv i ty  is being conduc ted .  T h e  f i r s t  t h ree  cha rac t e r s  i n d i c a t e  
the  f ac i l i t y ,  a n d  the  r ema in ing  two  n u m b e r s  des igna te  t h e  spec i f i c  s i te  
w i t h i n  t h e  faci l i ty .  

Locat ion ID. Four -cha rac t e r  code assigned sequen t i a l ly  to  e a c h  borehole,  
test pit ,  o r  s u r f a c e  locat ion where chemical ,  biological,  radiological,  a n d  
o t h e r  measurements  a r e  taken.  

Log Date. T h e  d a t e  when  the measu remen t  was  m a d e  in  the f o r m a t  DD-  
MMM-YY (0 I-JAN-88).  

Distance F r o m  Pumped Well (F t ) .  Dis tance the observat ion well is f r o m  
the pumping  wel l  i n  !'eet 3 n d  tenths  of f ee t .  

Logger Code. 
f o r  pe r fo rming  f i e ld  measurements  or  col lect ing samples. 

Three -cha rac t e r  code i d e n t i f y i n g  the  company  responsible 

Acceptance Code. One-cha rac t e r  code  assigned by the  instal la t ion 
manager ,  bu t  en te red  on the  f o r m  by f i e ld  personnel.  

Tes t  S t a r t  Date.  T h e  d a t e  when  pumping  was  in i t i a t ed  in  the  f o r m a t  DD-  
MMM-YY (0 1 -JAN-88).  

Test  S t a r t  Time.  T h e  t ime when pumping  was  in i t i a t ed  using the  24-hr 
clock wi th  t h e  f o r m a t  of hours:minutes (08:37 f o r  8:37 a.m. a n d  19:12 f o r  
7:12 p.m.). 

Stat ic  Water Level (Ft) .  Depth- to-water  in f e e t  a n d  h u n d r e d t h s  of f e e t  in 
t he  observat ion well a t  t he  beginning of t h e  pumping  test. 

Tes t  E n d  Date.  T h e  d a t e  when  pumping  ceased. 

Test  E n d  Time. T h e  t ime when pumping  ceased. 

Water Level (F t ) .  Depth- to-water  i n  f ee t  a n d  h u n d r e d t h s  of feet  in  the 
observat ion well a t  the e n d  of the pumping  test. 
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I - A P P E N D I X  5.3, Concluded 

13. Average Pumping Rate .  (Gal/Min).  Tota l  volume pumped ( f r o m  totalizer 
meter) d iv ided  by the total  elapsed time. 

14. Measurement Methods. T y p e  of instrument  uscd to measure depth- to-  
water  (may include steel tape,  electric sounding  probes, Stevens recorders, 
or  pressure transducers).  

15. Comments.  Any addi t iona l  information.  

PUMP TEST: 

a. Elapsed T i m e  (Min.). T i m e  of measurement  recorded cont inuously 
f r o m  t ime 0.00 (s tar t  of test) in minutes.  

b. Depth-to-Water (Ft). Depth-to-water in  fee t  a n d  hundredths  of feet  
in  the  pump or observation well a t  the  t ime of the water  level 
measurement.  

c. Pumping R a t e  (Gal /Min) .  Flow r a t e  in gallons per minute  of 
pumping  measured f r o m  the in-line f l o w  meter. This  column should 
be completed only f o r  the  form used w i t h  the pumped well. 

R E C O V E R Y  TEST: 

a. Elapsed Time (Min). See above P U M P  TEST 3. 

b. Depth-to-Water (Ft). See above PUMP T E S T  b. 
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STANDAR-D OPERATING PROCEDURE 3.5 

FA-CKER TESTING 

1. PURPOSE 

To p r o v i d e  i n f o r m a t i o n  for  execu t ing  a n d  ana lyz ing  p a c k e r  tests. 

2. DISCUSSION 

P a c k e r  tests a r e  p e r f o r m e d  in co red  sec t ions  of open  boreholes  to  isolate a n d  test  t he  
h y d r a u l i c  c o n d u c t i v i t y  of  se lec ted  zones. T h e  selected zone  is sea led  w i t h  p a c k e r s  a n d  
w a t e r  is in jec ted  i n t o  t h e  f o r m a t i o n  u n d e r  cons t an t  pressure .  T h e  f l o w  r a t e  a n d  w a t e r  
p re s su re  i n  t h e  test sec t ion  is t hen  c o m p a r e d  to t h e  h y d r a u l i c  c o n d u c t i v i t y  of  t h e  
m a t e r i a l  (DO1 1980). 

A p a c k e r  is a pneumat i ca l ly  i n f l a t a b l e  r u b b e r  g l and  w h i c h  is used to sea l  a s ec t ion  of 
t h e  borehole  aga ins t  l eakage  so t h a t  w a t e r  pressure c a n  be app l i ed  to t h e  test sec t ion .  
P a i r e d  "s t raddle"  packe r s  will  be used to isolate test zones  (U.S. DO1 1980). 

T h e  Subcon t rac to r  S i te  Manager  is respons ib le  f o r  d e t e r m i n i n g  t h e  bo reho le  in t e rva l s  
t o  be  tested.  T h e  test  i n t e rva l s  will  be approved  by  t h e  Rockwel l  I n t e r n a t i o n a l  
C E A R P  Manager  pr ior  to t h e  packe r  tests. 

T h e  F ie ld  T e a m  Leade r  is responsible f o r  superL.ising p a c k e r  tests. r eco rd ing  al l  d a t a .  
a n d  2na lyz ing  d a t a .  

T h e  Dr i l le r  is responsible f o r  p e r f o r m i n g  packe r  tests. 

.3. PROCEDURES 
,.- 

3.1 Associated Procedures  

Befo re  eve ry  opera t ion ,  a r ev iew of t h e  SOPs  5.1-5.10 is necessary.  These  SOPs  c o n t a i n  
gene ra l  i n f o r m a t i o n  on  t h e  p e r f o r m a n c e  of  f ie ld  ac t iv i t ies .  T h e y  shou ld  be consu l t ed  
f o r  spec i f i c  i n f o r m a t i o n  o n  e q u i p m e n t  a n d  supplies;  s ample  co l lec t ing ,  p re se rva t ion .  
packag ing ,  a n d  sh ipp ing ;  d e c o n t a m i n a t i o n  procedures  a n d  d o c u m e n t a t i o n  r equ i r emen t s .  
Assoc ia ted  SOPs a r e  listed below. 

SOP No. SOP T i t l e  

1.1 Borehole Logging  a n d  Sampl ing  

3.1 Water Level  measurement 

4.1 Dri l l i ng  a n d  Sampl ing  

5.1 G e n e r a l  In s t ruc t ions  f o r  F ie ld  Personnel  
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3.2 Preparation 

3.2.1. Off ice  

. .  

' .  

A. O b t a i n  a s u f f i c i e n t  n u m b e r  of t h c  a p p r o p r i a t e  d a t a  co l lec t ion  fo rms .  

B. Rev iew t h e  SOPs  l isted i n  Scc t ion  3.1. 

. C. C o o r d i n a t e  schedu les / ac t ions  w i t h  t h e  in s t a l l a t ion  s t a f f  

D. O b t a i n  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 

E. O b t a i n  a cont ro l lcd  notebook. 

F. E n s u r e  t h e  p rope r  ope ra t ion  o f  a l l  f i e ld  e q u i p m e n t .  

3.2.2. Field 

.4. Decon tamina te  all  e q u i p m e n t  be fo re  p e r f o r m i n g  the  f i r s t  test (see SOP 5.6, 
G e n e r a l  E q u i p m e n t  Dccon tamina t ion ) .  

B. Record  all p e r t i n e n t  i n f o r m a t i o n  (da t e .  si te,  I D  number ,  a n d  loca t ion)  i n  t h e  
Note  f i e ld  cond i t ions ,  unusua l  c i r cums tances ,  f i e ld  notebook a n d  f i e ld  f o r m .  

a n d  w e a t h e r  condi t ions .  

3.3 .  Procedures (DO1 1980) 

A. Test  P rocedures  

I .  Record  b a c k g r o u n d  i n f o r m a t i o n  a t  t h e  top o f  t h e  p a c k e r  test d a t a  shee t .  

2. Remove  the  core  bar re l  a n d  o t h e r  tools f r o m  t h e  hole. 

3. Set  t h e  packe r s  a t  t he  p re sc r ibed  d e p t h  a n d  i n f l a t e  to a t  least  70 psi above  
hydros t a t i c  pressure.  

4. Calcu la t ion  f o r  Pressure  gauge  determinat:on 

In jec t ion  pressure  = P i n j  
Pressure  ( w a t e r  co lumn)  = Pwc  
Pressure  (gauge  h t )  = Pgh 
Pressure  ( o v e r b u r d e n )  = Povb  

P w c  = [dep th  to top  of test i n t e rva l  ( f t ) ]  (0.43 Ps i / f t )  
Pgh  = (he igh t  of  gauge  above  borehole)(0.43 P s i / f t )  

Pressure  (gauge )  = Pg 
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I ,  

: ;  

! , -  

I .  

For 1/3 Pressu re  Test: ' 

P i n j  l / 3  = ( d e p t h  to  top  of t c s t  i n t e r ~ , a l  ( f t ) ] ( l  P s i / f t ) ( l / 3 )  
\ .  

P i n j  l / 3  = Pwc  + Pg + Pgh 

Ca lcu la t e  P i n j  1/3, Pwc  a n d  Pgh 
Solve  f o r  Pg 

So, Pg = P i n j  1/3 - Pwc  - Pgh 

F o r  2/3  Pressu re  Test:  

P i n j  2 /3  = [dep th  to top  o f  test i n t e rva l  ( f t ) ] ( l  Ps i / f t ) (2 /3)  

P i n j  2 / 3  = P w c  + Pg + Pgh 

Ca lcu la t e  P i n j  2/3 ,  Pwc a n d  Pgh 
Solve f o r  Pg 

So, Pg = P i n j  2 /3  - Pwc - Pgh 

5. F i l l  t h e  test  sec t ion  w i t h  w a t e r  a n d  a d j u s t  t h e  w a t e r  pressure  so t h e  
combined  s t a t i c  p lus  gauge  pressure does  not  exceed  a p p r o x i m a t e l y  one -  
t h i r d  of  t he  o v e r b u r d c n  pressure  2 1  !he top of the  test sec t ion .  Use a n  
o v e r b u r d e n  pressure  of I psi!'ft. 

6 .  Observe  a n y  l eaks  i n  the  packe r  assembly  o r  t h e  p a c k e r  sea l  a n d  reseat 
t h e  assembly  a s  necessary.  

7 .  R e c o r d  the  f l o w  ra t e  of w a t e r  in to  the hole  in ga l lons  per  m i n u t e  a t  equa l  
i n t e rva l s  u n t i l  s t e a d y  r cad ings  a r e  ach ieved  ( a t  least  15 minutcs) .  

8. R e p e a t  t h e  test tw ice  more  in the  same test  i n t c rva l .  f i r s t  a t  a combined  
pressure  h e a d  of a p p r o x i m s t e l y  two- th i rds  t h e  o v e r b u r d e n  pressure ,  3 n d  
t h e n  a g a i n  a t  a combined  pressure head of a p p r o x i m a t e l y  one - th i rd  the  
o v e r b u r d e n  pressure.  T h e  same d a t a  r eco rd ing  a n d  t i m e  in t e rva l s  
desc r ibed  a b o v e  should  be used. 

B. D a t a  Analyses  P rocedures  

Da ta  ana lyses  will  be pe r fo rmed  by the F ie ld  T e a m  Leade r  as  t h e  tests a r e  
p r e f o r m e d  to a s su re  reasonable  results. C a l c u l a t i o n s  wi l l  be ve r i f i ed  in the  
o f f  ice. 

T h e  f o r m u l a  f o r  ca l cu la t ing  h y d r a u l i c  c o n d u c t i v i t y  f r o m  packe r  test data. is 
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K = H y d r a u l i c  c o n d u c t i y i t y  ( f t / m i n ) ,  
Q = Injection r a t e  (feet’/min),  
L = Leng th  of test sec t ion  ( f t ) ,  
H = D i f f e r e n t i a l  h e a d  of  w a t e r  ( f t ) ,  

= Dis tance  f r o m  t h e  w a t e r  tab le  to the  gauge  p lus  g a u g e  pressure  f o r  

= Dis tance  f r o m  t h e  c e n t e r  of t he  test i n t e r v a l  to t h e  gauge  p lus  

= R a d i u s  of  borehole  ( f t ) ,  

test i n t e rva l s  be low t h e  w a t e r  table,  

gauge  pressure  f o r  test i n t e rva l s  above  t h c  w a t e r  tab le ,  
r 
In = N a t u r a l  l oga r i thm,  a n d  
PI = 3.141592. 

3.4. Postoperation 

3.4.1. Field 

A. Comple te  logbook en t r ies ,  v e r i f y  the  a c c u r a c y  of en t r ies ,  a n d  s ign / in i t i a l ,  
number ,  a n d  d a t e  a l l  pages.  

B. Ensure  all e q u i p m e n t  is a c c o u n t e d  for .  dccon ta rn ina ted  (sce SOP 5.6. General 
Equ ipmen t  Decon rami na  t ion 1. 

C. Restore  s i te  to presampl ing  cond i t ions .  

‘3.4.2. Off ice  

A. Review f i e ld  fo rms  f o r  comple teness .  
s i t e  manage r  f o r  t echn ica l  rev iew.  

Delivcr o r ig ina l  f o r m s  a n d  logbooks to 

B. P e r f o r m  Packe r  test ana lyses  by inpu t t ing  d a t a  to Packe r  test p rog ram 

4. SOURCES 

D e p a r t m e n t  of t he  In te r ior ,  Bureau  of  Reclamat ion .  !974 .  E a r t h  M a n u a l  - .A Water 
Resources  Technica l  Publ ic3 t ion ,  US. G o v c r n m e n t  P r in t ing  O f f i c e ,  S IO p. 

5. APPENDICES 

5.1 Equipment Checklist 

5.2 Packer Test Data Form 
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A P P E N D I X  5.1 
i 

E Q W I P M E N ~  CHECKLIST 

O r g a n i c  f r e e  w a t e r  supp ly  

Packe r  assembly  

Pressure  gauge  assembly  

Flow mete r ing  dcv ice  

Ni t rogen  supply a n d  assoc ia ted  connec t ions  

Watch 

Li thologic  log of  borehole  be ing  measu red  

Packe r  test d a t a  shee ts  

F ie ld  notebook 
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APPENDIX 5.2 

PAGKER TCST DATA SHEET 
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i A P P E N D I X  5.3 
\ 

: 

D A T A  FORMS COMPLETION 

Use a pen  wi th  b lack  i n k  t h a t  is not w a t e r  soluble ( n o t  3 f e l t - t i p  pen).  Make  a n  e n t r y  
i n  e a c h  blank. Where t h e r e  is no d a t a  e n t r y ,  cn te r  UNK f o r  U n k n o w n ,  N A  f o r  Not  
App l i cab le ,  or  N D  for  Not  Done. I f  a n y  p rocedure  was not p e r f o r m e d  as prescr ibed ,  
g ive  t h e  reason f o r  t h e  c h a n g e  or  omission on  the  f o r m .  To c h a n g e  a n  e n t r y ,  d r a w  a 
s ing le  l i ne  th rough  i t ,  a d d  t h e  co r rec t  i n f o r m a t i o n  above  i t ,  a n d  in i t i a l  t h e  change .  

1 .  

2. 

3. 

4. 

5 .  

6 .  

I :  
7. 

8. 

9. 

P A C K E R  T E S T  D A T A  S H E E T  

J o b  No. Work o r d e r  o r  j o b  number .  

Location. Fac i l i t y  n a m e  a n d  spec i f i c  a r e a  w i t h i n  t h e  f a c i l i t y  t h a t  t h e  well  is 
located.  

Well No. Moni to r ing  well  ID  number .  

Borehole Diamete r .  D iame te r  ( i n  f c e t  to t h e  nea res t  1 /100th  f o o t )  of the  
borehole to be tested.  

Acry l ic  T u b e  Diamete r .  D iame te r  ( i n  f e e t )  to t h e  neares t  1 /100th  foo t )  of the  
in jec t ion  tube .  

S ta t ic  Water Level.  Dep th  to wa te r  below t h e  su rvcycd  g r o u n d  su r f3cc  
e leva t ion  in  the  mon i to r  well. 

D a t e  of  Water Level.  D a t e  t h a t  t h e  s t a t i c  w a t e r  leve l  was  measu red .  

Comments .  Record  a n y  comment s  re levant  to t h e  tests be ing  c o n d u c t e d .  

Measurements.  

A. 

B. Top of Tes t  In t e rva l .  Dep th  below g r o u n d  s u r f a c e  to the  top  of t he  

Tes t  i n t e r v a l  No. ( 1  f o r  f i r s t  i n t c rva l  t c s t e a ;  2 f o r  second . . . : etc.). 

i n t e rva l  be ing  tested ( f ee t ) .  

Bottom of Tes t  In t e rva l .  D e p t h  below g r o u n d  s u r f a c e  to t h e  bo t tom of the  
in t e rva l  be ing  tes t ing  ( fee t ) .  

C. 

D. Tes t  Length .  D u r a t i o n  of test  (minutes ) .  

E. G a u g e  Pressure.  Pressure  r e a d i n g  f o r  each  test. 

F. G a u g e  Height .  He igh t  of t he  gauge  I b o v e  t h e  top  of t he  borehole being 
rested. 

G. Average  H,O Height .  T h e  3verage  he ight  of  w a t e r  in t h e  in jec t ion  tube  
fo r  e a c h  test. 
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H. .Gauge  he igh t  a n d  a.&rage H,O he igh t  (F  a n d  G). 

I. 
\ 

Del ta  H. C h a n g e  i n  h'eight of w a t e r  in t h e  in jec t ion  t u b e  a t  t h e  in i t i a t ion  
of t he  test t o  t h e  he igh t  of  w a t e r  i n  the  in jec t ion  t u b e  a t  t h e  e n d  of the  
test ( t o  the  neares t  1 /100th  foot ) .  

J. D a t e  of Test .  D a t e  t h e  test  was  pe r fo rmed  f o r  each  in t e rva l .  

K. Lithology. F o r m a t i o n  n a m e  'and l i tho logy  be ing  tested a t  e a c h  in t e rva l .  

L. Geologist. In i t i a l s  of  geologist  supe rv i s ing  a n d  d o c u m e n t i n g  t h e  testing. 

. .  
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1. PURPOSE 

STANDARD OPERATING PROCEDURE 4.1 i 

: 

. . SOIL BORING 

To ensure acceptable, consistent soil-boring procedures fo r  all  pertinent aspects of haz- 
ardous waste investigations. 

2. DISCUSSION 

The  Remedial  Investigation Plan (RIP)  provides informat ion  about  the scope a n d  
detai ls  of the soil-boring operation, including specifications for  dr i l l ing techniques. 
Re fe r  to the RIP  fo r  the type, number,  a n d  depth intervals  a t  which samples will be 
collected. Collection a n d  measurement of samples a n d  the documentation of da t a  will 
be performed as specified i n  the associated procedures. 

T o  the extent possible, the boring process should not a l ter  the medium that  is being 
investigated. Various methods can  be used for  soil boring. These include, but a re  not 
l imited to, hollow-stem augering, cable tool, mud rotary,  a n d  a i r  rotary.  For most 
investigations, d r y  hollow-stem augering or  cable tool a re  the preferred dril l ing 
methods. Additional information concerning boring techniques is contained i n  the 
SOP 4.2, Rock Boring. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of f ie ld  activities. They  should be consulted fo r  
specific information about  equipment  a n d  supplies; sample collection, preservation, 
packaging, and  shipping; a n d  documentation requirements. Procedures directly associ- 
a ted with this SOP are  listed below. 

SOP No. SOP Title 

1.1 General Instructions f o r  Field Personnel 

1.3 Sample Control and Documentation 

1.4 Sample Containers and Preservation 

1.5 Guide  to Handl ing,  Packaging, and  Shipping of 
Samples 

1.6 General  Equipment Decontamination 

4.2 Rock Boring 

Rocky Flats Plant ER Program SOPs 
Revision 3 January 1989 

SOP 4 . 1  

Page 1 



. . . .  . .  . .  . .  .I . .  . . .  -. .. . . . .  . . .  
. .  . 

l i  

SOP No. SOP Tit le  . .  

4.3 Mo n i to  r.i n g We1 1 Ins t a 1 la t i  o n 

5.1  Soil and  Rock Borehole Logging and  Sampling 

6.1 Health and Safety Monitoring of Combustible Gas Levels 

6.2 Health and Safety Monit.oring of Organic  Vapors 
with a Photoionization Detector 

6.3 Health and  Safety Monitoring of Organic  Vapors  
wi th  a Flame Ionization Detector 

3.2. Preparat ion 

3.2.1. Office 

A. Review the RIP a n d  SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation s t a f f .  

C. Obtain appropriate  permission f o r  property access. 

D. Assemble the equipment  and  supplies listed in Appendix 5.1 .  Ensure the 
?roper operation of all sampling equipment.  

E. I f  samples a re  to be collected for  analyses, not i fy  the laboratory of s3mple  
types, the number of samples, a n d  the approximate a r r iva l  date .  In addition, 
contact the carr ier  tha t  will transport  samples to obtain information on 
regulations a n d  specifications. 

F. Ensure that  boring or  well-drilling permits required by state o r  local 
authorit ies have been obtained, as well as procedures f o r  compliance with 
state or  local regulations regarding the submission of well logs a n d  samples. 

G. Research the si te hydrogeology to estimate the key parameters ( for  example, 
ant ic ipate  the aqui fe r  depth and  thickness and  types of contaminants) .  

3.2.2. Documentation 

A. Obtain a logbook f rom the Q X  off icer .  

B. Record results of the equipment check i n  the logbook 

C. Obtain a suff ic ient  number of the appropriate ER Program da ta  collection 
forms (see INDEX TO SOPs). 

D. Consult the ER Program data  administrator for  3 current  list of information 
used in the completion of data  forms. 
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1 .  

r . .  3.2.3. Field 

A. 
. -  

Before drilling, decontaminate a l l  downhole dr i l l ing and  sampling equipment ,  
as well as the back of the dr i l l ing rig (as described in SOP 1.6, General  
Equipment Decontamination). 

B. Clear the work site of a l l  brush and  minor obstructions. 

C. Stake the location of utilities a n d  the proposed boring areas. 

NOTE: Ensure that  proposed boring areas a re  not traversed by uti l i ty 
transmission ways. 

D. If dri l l ing f luid or  grout is required,  the source(s) of any  water  to be used in 
grout ing a n d  well installation must be approved by the  si te manager  before  
f ie ld  operations. 

3.3. Operation 

A. Decontaminate sampling equipment  between sampling events (as described in 
SOP 1.6, General  Equipment Decontamination).  

B. Inventory all samples as specified in SOP 1.3, Sample Control a n d  Docurnenta- 
tion. 

C. Handle  all samples as  specified in SOP 1.5, Guide  to Handling, Packaging, and  
Shipping of Samples. 

D. Soil sampling and borehole logging must conform to SOP 5.1, Soil and  Rock 
Borehole Logging and  Sampling. 

E. If f ield screening of samples f o r  organic vapors is required,  conduct  the 
survey as described in SOP 6 . 2 ,  Health and  Safety Monitoring of Organic  
Vapors with a Photoionization Detector, a n d  SOP 6.3, Heal th  and  Safety 
Monitoring of Organic Vapors wi th  a Flame Ionization Detector. 

F. I f  the boring is to be completed as  a monitoring well, review SOP 4.3: 
1Mo n i tor i n g We I1 Ins t a 1 1 a t i  o n , f o r  pe r t i ne n t i n To r m a t i  o n . 

G. Ensure that  the back of the dr i l l ing rig is f ree  of  any leaking hydraul ic  lines. 
Surfaces that  may potentially come in contact Lvith the borehole o r  equipment  
entering the borehole will not be greased. 

H. Conduct work in compliance with all Occupational Safety and  Health 
Administration (OSHA) regulations regarding dril l ing safety a n d  the detection 
of underground utilities. I f  required by safety considerations, staked boring 
should be moved. 

I. For each operating dril l  rig, designate an  individual  to be responsible f o r  log- 
ging the samples, preparing the boring logs and  well sketches, and  the well 
installation of that rig. 
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J. 

K. 

L. 

M. 

N. 

0. 

P. 

Q. 

R. 

Log the samples, prepare the boring.logs a n d  well sketches, and  supervise the 
well installation. 

NOTE: Whenever a sample is collected, a‘custody record must be init iated on 
the Custody Transfer  Record/Lab \+'ark Request form and  a Soil Sample 
Identification Label a f f ixed  to the sample container .  SOP 1.3, Sample Control 
and  Documentation. contains copies of the form and  I3bel and  instructions f o r  
completing the form and  label. 

. 

I 

‘ .  

Do not use dyes, tracers, or  other  substances o r  introduce them into borings, 
wells, lysimeters, grout, backfil l ,  groundwater ,  or  surface water unless 
specifically required by the contract .  

If dri l l ing f luids  a re  required,  maintain portable recirculation tanks to 
monitor and  document f lu id  loss. (SOP 5.1, Soil a n d  Rock Borehole Logging 
and  Sampling). 

If specified,  a i r  systems include a n  a i r  line oil f i l ter  that  requires f requent  
replacement to remove al l  oil residue f rom the a i r  compressor. Describe the 
a i r  system manufacturer’s name, model number,  a i r  pressures used, the f re- 
quency of changing the oil f i l ter ,  a n d  the evaluat ion of a i r  line f i l ter ing in 
the logbook. 

Follow the sampling interval a n d  type of sampling cquipment specified i n  the 
RIP unless directed by the site manager.  

Record a11 field measurements and  comments on the Borehole L a g  (Soilj fo r in  
(see SOP 5.1). Complete all lines on the forms. Use the letter designation N A  
for  not applicable, ND f o r  not done, or U N K  fo r  unknown when applicable.  
If some steps or  procedures a re  not performed as described, state the reason 
(as is practicable) on the Borehole Log (Soil) fo rm or  submit  i t  as a n  
attachment.  

Maintain a daily detailed driller’s report  dur ing  dril l ing.  Resolve all  disputes 
concerning dril l ing time, s tandby time, and  work progress a t  the end of each 
day. The  driller’s representative should sign and  init ial  the dai ly  report to 
indicate concurrence. The report  should provide a complete description of the  
number of feet  dri l led,  the number of hours on the job, any  shutdowns 
because of breakdown, the feet  of casing set, and  other pertinent data .  

Collect, containerize, and  store excess soil cutt ings,  waste materials, and  
decontamination solutions fo r  proper disposal as described in the Operational 
Safety Analyses (SOP 1.1, Appendix 5 2 ) .  

I f  temporary casing is specified in the RIP, advance the casing to the 
specified depth. Remove all loose material  within the casing before sampling. 
Advance the casing according to project requirements.  Use the type c j i  casing- 
advance technique that  is specified in the RIP. The  casing wi l l  be of the 
flush-joint or  flush-couple type a n d  of suf f ic ien t  size to allow for  soil 
sampling, coring, or well installation. A11 casing sccrions should be s t ra ight  
and  f r ee  of any obstructions. I f  hollow-stem augers are  used. equip the bit 
with a p l u g  device that  can be removed a t  the required sampling depth.  
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. .  S. T h e  abandonment  of any  boring should follow a n y  appropr ia te  state regula:' 
tions a n d  be approved .  before  any  casing removal o r  sealing/backfil l ing.  Seal 
borings by grout ing f rom. . the  bbttom of the  boring or well to  the ground 
surface.  This  can  be accomplished by placing a tremie pipe a t  the bottom of 
the boring and  pumping grout through this pipe until  undi luted grout flows 
f rom the  boring a t  ground surface.  The  grout  or  tremie pipe may be 
gradually wi thdrawn,  as long as  the  end of the  pipe is a t  least 10 f t  below the 
grout surface.  The  grout should consist of a neat. cement with 4 Ibs of 
commercial  bentonite and  approximately 7.5 gallons of water added  f o r  every 
94-lb. bag of cement. Af te r  the  grout has set (about  72  hrs), the contractor  
should check the abandoned site fo r  grout sett lement.  Fill a n y  depression in  
the grout wi th  the  grout  mix described above. Methods o ther  than  those 
described here  may be implemented as dictated by appropriate  s ta te  or  local 
agencies. Do not use any  grout additives except the  4% bentonite. 

I .:: 

(7 

T. Safety equipment  should be specified by the si te heal th  and  safe ty  off icer .  In  
all  cases, the  minimum physical protection worn by dril l ing personnel should 
include a hard  hat,  safety glasses, gloves, steel-toed leather boots, and  hearing 
protection. 

3.4. Postoperation 

3.4.1. Field 

A.  Ensure.  tha t  a11 equipment  is accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment Decontamination),  and ready fo r  shipment.  

B. Restore the site to presampling conditions and  f i l l  open sampling holes 3s 
specified in the RIP. 

C. Make sure  all  borehole locations a re  properly s taked and  the location ID is 
readily visible on the location stake. 

D. Have the  dr i l ler  approve a n d  init ial  the report  of progress a t  the  end of each 
operating day.  

3.4.1. Documentat ion 

A. Record cleanup and  hole abandonment  procedures a n d  any uncompleted w o r k  
(l ike si te res torat ion.or  long-term monitoring) in the logbook. 

B. Complete logbook entries, ver i fy  the accuracy of entries, and  sign/init ial  al l  
pages. 

C. Review da ta  collection forms fo r  completeness. 

D. If  required by local or  state law, fi le well-installation reports. 

E. After  a land survey, ver i fy  that  the drilling permit  describes the  site location 
accurately.  If necessary, modify and  resubmit the. permit. 
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3.4.3. Off ice  . .  

A. Deliver original forms  and  logbooks to the si te manager  fo r  technical review. 
He/she will review, sign forms, and transmit to the document  control of f icer  
(copies to the files) fo r  eventual delivery to the Department  of Energy. 

B. Inventory equipment  a n d  supplies. Repair  o r  replace all  broken o r  damaged 
equipment.  Replace expendable items. Return  equipment  to the equipment  
manager and  report  incidents of malfunction or damage. 

C. If samples have been collected fo r  analysis, contact  the  laboratory to ensure 
that  samples arr ived safely and  instructions fo r  sample analyses a re  clearly 
understood. 

D. If dri l l ing wastes were stored, determine the appropr ia te  disposal (based on 
laboratory analysis) of the soils f rom the borings. 

4. SOURCES 

Barcelona, M. J., J. P. Gibb, J .  A. Helfrich,  and  E. E. Garske.  1985. "Practical  Guide to 
Agency re po r t Gr o u nd w a t e r 

EPA/600/2-85/104. Washington, D.C.: U.S. Government  Pr int ing Off ice .  
Sa m p 1 i n g . " U.S. En v i r o n me n t a 1 P rot e c t io n 

DOE. 1985. "Field Technical Representative Manual." 2d ed. U.S. Department  of 
Energy, Uranium Mill Tail ings Remedial  Action Project Off ice ,  Albuquerque 
Operations Off ice  document ,  June 1985. Albuquerque, New Mexico. 

5. A P P E N D I X  

5.1. Equipment and Supplies Checklist 
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APPENDIX 5.1 

EQUIPMENT .AND SUPPLIES CHECKLIST 
. .  

Sample con ta ine r s  

Appropr i a t e  c lo th ing  

Spraye r  w i t h  clean wa :r fo r  d u s t  con 

A n y  app l i cab le  l icenses a n d  pe rmi t s  

Camera  a n d  f i l m  

Measuring t ape  

Plastic sheets  

Any  a d d i t i o n a l  suppl ies  listed in  
needed 

-01 

associated procedures ,  a s  
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I - 4  r STANDARD OPERATING PROCEDURE 4.2 
I -- 

-. ! .. : 
.ROCK BORING 

1. PURPOSE 

T o  ensure acceptable, consistent rock boring procedures f o r  all  per t inent  aspects of  
hazardous waste investigations. 

2. DISCUSSION 

The  Remedial  Investigation Plan (RIP)  provides information about  the scope a n d  
details  of the rock-boring operation, including specifications on dr i l l ing techniques to 
be used a t  a site. Refer  to the R I P  fo r  the type, number,  a n d  depth intervals  a t  which 
samples will be collected. Collection and  measurement of samples and  the 
documentation of da ta  will be performed as specified in the associated procedures. 

Rock boring provides samples for  logging, geotechnical analysis,  and  monitoring well 
installation. The  boring process should not (to the extent  practicable) a l ter  the  
medium that  is being investigated.  Rock-boring techniques include, but  a re  not 
l imited to, cable tool, rotary,  reverse-circulation rotary,  and  coring. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the  SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of f ie ld  activities. They  should be consulted f o r  
specif ic  information about  equipment  and  supplies; sample collection, preservation. 
packaging, and shipping; decontamination procedures; and  documentzition 
requirements. Procedures direct ly  associated with this SOP a r e  listed below. 

SOP No. SOP Tit le  

1.1 General  Instructions f o r  Field Personnel 

1.3 Sample Control and Document2tion 

1.4 Sample Containers and  Preservation 

1.5 Guide  to Handling, Packaging, a n d  Shipping 
of Samples 

1.6 General  Equipment Decontamination 

4.3 Monitoring Well Installation 

Rocky Flats Plant ER Program SOPs 
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! ;  . .._ . .  

r- 

i SOP T i t l e  . .  

Soil  a n d  Rock'  Borehole Logging a n d  Sampl ing  
. .  

S O P  No. 

5.1 

6.1 Hea l th  a n d  S a f e t y  Monitor ing o f  Combus t ib l e  G a s  Levels 

6.2 Hea l th  a n d  S a f e t y  Monitor ing o f  O r g a n i c  
Vapors  w i t h  a Photoionizat ion Detector  

Hea l th  a n d  S a f e t y  Monitor ing o f  O r g a n i c  
Vapors  w i t h  a F lame  Ionizat ion Detector  

6.3 

3.2. P r e p a r a t i o n  

3.2.1. Of f i ce  

A. R e v i e w  the  R I P  a n d  SOPs l isted i n  Section 3.1. 

B. C o o r d i n a t e  schedules/act ions w i t h  the instal la t ion s t a f f .  

C. O b t a i n  a p p r o p r i a t e  permission f o r  property access. 

D. Assemble the  equ ipmen t  a n d  suppl ies  l isted in  A p p e n d i x  5.1. Ensu re  t h e  
proper  ope ra t ion  of a l l  s ampl ing  equipment .  

E. I f  samples  a r e  to be collected f o r  analyses.  n o t i f y  the  l abora to ry  of s ample  
types. the nxmber  o f  samples. a n d  the a p p r o x i m a t e  a r r i v a l  d a t e .  In add i t ion .  
con tac t  the ca r r i e r  t h a t  will t n n s p o r t  samples  to ob ta in  i n f o r m a t i o n  o n  
regulat ions a n d  specif icat ions.  

F. O b t a i n  a l l  boring o r  well-dril l ing permits  r equ i r ed  b y  s t a t e  o r  local  a u t h o r i t i e s  
a n d  i n f o r m t i o n  r equ i r ed  f o r  compliance w i t h  s t a t e  o r  local  r egu la t ions  
r ega rd ing  the  submission of well logs a n d  samples .  O b t a i n  u t i l i t y  maps f o r  
t h e  s i te  a n d  coord ina te  boring locations w i t h  u t i l i t y  companies .  

G. Resea rch  the  s i te  hydrogeology to  es t imate  the key  pa rame te r s  ( f o r  example .  
a n t i c i p a t e d  a q u i f e r  d e p t h  a n d  thickness,  types of con taminan t s ,  a n d  grain-s ize  
d i s t r ibu t ion ) .  

3.2 .1 .  Documentat ion 

A. O b t a i n  a logbook f r o m  the  QX of f i ce r .  

B. Record  results of t he  equ ipmen t  check i n  the logbook. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  o f  t he  a p p r o p r i a t e  E R  Program d a t a  col lect ion 
f o r m s  (see INDEX TO SOPs). 

D. Consul t  t he  E R  Program d a t a  admin i s t r a to r  f o r  a c u r r e n t  list o f  i n f o r m a t i o n  
used in  the complet ion of d a t a  forms. 
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. .  

3.2.3. Field 

B. 

C. 

D. 

i 

Before dril l ing,  decontaminate a l l  downhole dr i l l ing and  sampling equipment ,  
as well as  the back of t.he dril l ing rig (as described i n  SOP 1.6, General  
Equipment  Decontamination).  

Clear the working areas  of brush a n d  minor obstructions. 

Stake the  location of uti l i t ies and  locations f o r  proposed borings. 

NOTE: Ensure that  proposed boring areas  a r e  not traversed by ut i l i ty  
transmission ways. 

If dr i l l ing f luid o r  grout is required,  the source(s> of any  water to be used in  
grouting a n d  well installation must be approved by the site manager before  
f ie ld  operations. 

3.3. Operation 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

Decontaminate sampling equipment  between sampling events as described in 
the SOP 1.6, General  Equipment Decontamination. 

Handle  all samples 3s described in the  SOP 1.5, Guide  to Handling, Packaging, 
and  Shipping of Samples. 

Rock sampling and  borehole logging must conform to the specifications 
def ined in the SOP 5.1, soil and Rock Borehole Logging and Sampling. 

If f ie ld  screening of samples fo r  organic vapors is required,  conduct it as de-  
scribed in the SOP 6.2,  Health and  Safety Monitoring of Organic Vapors with 
a Photoionization Detector, a n d  SOP 6.3 ,  Health a n d  Safety Monitoring of 
Organic  Vapors with a Flame Ionization Detector. 

If the boring is to be completed as  a monitoring well, review the SOP 4.3, 
Monitoring Well Installation, for  pertinent information.  

The  back of the dril l ing rig must be free  of any  leaking hydraulic lines. 
Surfaces that  may potentially come in contact with the borehole or equipment  
enter ing the borehole wi l l  not be greased. 

Conduct work in  compliance with Occupational Safety and  Health 
Administration (OSHA) regulations regarding dril l ing safety and the detection 
of underground utilities. I f  required by safety considerations, relocate the 
borings. 

For each operating dril l  rig, designate a n  individual  to be responsible fo r  
logging samples, preparing boring logs a n d  well sketches, and  the well 
installation of that  rig. 

Do not use dyes, tracers, or other substances or introduce them into borings. 
wells, soil moisture (water)  samplers, grout,  backfil l ,  groundwatsr.  or  surface 
water unless specifically required by the contract .  
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J. If dri l l ing f lu ids  a r e  required,  do not use dug  (l ined) sumps; portable 
recirculn’tion tanks a r e  required.  

Log the samples, prepare the boring logs and  well sketches, a n d  supervise the 
well installation. 

I-.-; : 

K. 

NOTE: Whenever a sample is collected, a custody record must be init iated on 
the Custody Transfer  Record/Lab Work Request form and  a Spil Sample 
Identification Label a f f ixed  to the sample container.  SOP 1.3, Sample Control 
and Documentation, contains  copies of the form a n d  label and  instructions fo r  
completing the fo rm a n d  label. 

L. If  specified,  a i r  systems should include a n  a i r  l ine oil f i l ter  t h a t  requires 
f requent  replacement to remove al l  oil residue f r o m  the a i r  compressor. The  
use of any  a i r  system should be fu l ly  described in  the driller’s log a n d  include 
an  equipment description, the manufacturer’s name, model name, a i r  pressures 
used, the frequency of changing the oil f i l ter ,  a n d  a n  evaluat ion of the a i r  
line fi l tering. 

M. Follow the sampling interval  and  type of sampling equipment specified i n  the 
RIP unless directed by the si te manager.  

N. Record all f ie ld  measurements and  comments on the Borehole Log (Rock)  
form (see SOP 5.1). Complete all  lines on the forms. Use the letter 
designation N A  for  not applicable, ND f o r  not done, or U N K  for  unknown 
when applicable. I f  some steps or  procedures were not performed as  
described, state t h e  reason (as pract icabir j  o n  the Borehole Log (Rockj  or 
s u b m i t  i t  as an  at tachment .  

0. During dril l ing,  main ta in  a dai ly  detailed driller’s report  and  have  a qual i f ied 
person submit  i t  if requested by the si te manager. The  report  will  provide a 
complete description of the number of feet  dr i l led,  the number of hours on 
the job, any shutdowns because of breakdown, the feet  of casing set, and  
other pertinent data.  

P. I f  rock coring is specified.  follow the procedure described below. 

1 .  Casing is required fo r  the f u l l  depth of the overlying sur f ic ia l  materials 
in borings when rock is cored. 

2 .  Advance the casing according to specifications in the RIP.  The casing 
should be of the flush-joint or  flush-couple type and  of suf f ic ien t  size to 
allow for  soil sampling, coring, and  well installation. All casing sections 
should be s t ra ight  a n d  f ree  of any  obstructions. If hollow-stem augers a re  
to be used, equip  the bit with a p lug  device tha t  can  be removed a t  the 
required sampling depth.  

3. Use dril l  rods fo r  dril l ing rock that  a re  NW in size to minimize vibration 
and  chattering. Rock core size should be NX,  N Q  (wire  l ine),  or  a size 
specified in the RIP. 
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4. 

i 

I '  

5 .  

6.  

7. 

8. 

9. 

IO. 

11.  

Use core  ba r re l s  of t h e  i m p r o v e d  doub le - tube  v a r i e t i e s  ( l i ke  t h e  
Chr i s t ensen  Series. C OT D models  or t h e  e q u i v a l e n t )  t h a t  a r e  e q u i p p e d  
w i t h  a sp l i t  i n n e r  tube.. 

Use f i v e - f t  bar re l s  a t  t h e  d iscre t ion  of t he  s i t e  m a n a g e r  

M3ke every  e f f o r t  t o  use c l ea r  w a t e r  a s  a d r i l l i n g  f l u i d .  I n  t h e  e v e n t  t h a t  
t h i s  is imprac t i ca l ,  r ec i r cu la t ed  w a t e r  may  be used  at  t h e  d i sc re t ion  of  t h e  
s i t e  manage r ,  a s  long  a s  a s e t t l i ng  t a n k  a n d  f i l t e r i n g  s y s t e m  a r e  p rov ided .  

T o  min imize  c o r e  losses i n  so f t ,  e rodab le  rock ,  t h e  measu res  l i s ted  be low 
shou ld  be  r equ i r ed  by the  supe rv i s ing  f i e l d  t echn ic i an .  

a. Res t r i c t  d r i l l i n g  to  sho r t  r u n s  of  2 to 3 f t .  

b. K e e p  d r i l l i ng  w a t e r  pressure  low ( u n d e r  150 psi). 

c. K e e p  f e e d  pressure  u n d e r  100 psi. 

T h e  supe rv i s ing  geologist  shou ld  no t  pe rmi t  a f u l l  c o r i n g  r u n  to  be d r i l l ed  
if he /she  suspec ts  t h a t  core  w a s  l e f t  i n  t h e  hole  o n  t h e  p rev ious  run .  If 
th i s  is be l ieved  to  h a v e  occur red ,  sho r t en  t h e  nex t  c o r i n g  r u n  by  t h e  
l eng th  of  core  be l ieved  to  h a v e  been  l e f t  in t h e  hole. T h i s  is necessary  to 
p reven t  b locking  t h e  co re  ba r re l  a n d  g r i n d i n g  t h e  core .  

U p o n  removal  of t he  core  ba r re l  f r o m  [he  d r i l l  hole.  t he  dr i l l s :  shou ld  
remove  a n d  open  t h e  sp l i t  i n n e r  tube  a n d  de l ive r  i t  to the  l'ield 
t echn ic i an .  If necessary to f ac i l i t a t e  a c c u r a t e  logging ,  w ipe  o f f  the  co re  
wh i l e  i t  rests i n  t h e  i n n e r  ha l f .  

S tore  rock  cores  i n  c a r d b o a r d  or wood co re  boxes  so t h a t  t h e i r  r e l a t ive  
posit ion by  d e p t h  is preserved .  N o t e  in t e rva l s  of lost  c o r e  in  the  co re  
sequence .  C lea r ly  m a r k  the  top  of  t he  co re  sequence .  M a r k  boxes w i t h  
t h e  bo r ing  number ,  c o r e d  in t e rva l ,  a n d  box  n u m b e r  i n  cases  of mul t ip l e  
boxes. T h e  we igh t  of each  f u l l y  loaded  box  s h o u l d  n o t  e x c e e d  75 Ibs. No 
d a t a  should  a p p e a r  o n  o r  w i t h i n  the  box t h a t  is not s p e c i f i e d  o n  the  
Bor ing  Log (Rock) .  

Each  box shou ld  c o n t a i n  co re  f r o m  on ly  o n e  borehole.  I f  spacers  a r e  
r equ i r ed  to s e p a r a t e  in t e rva l s  of core  runs.  use wooden  blocks tha t  have  
been c lear ly  m a r k e d . w i t h  t h e  missing in t e rva l  ot' core .  

Q. If t r i -cone  r o t a r y  d r i l l i ng  is used, record  the  i tems  be low.  

1. R a t e  of d r i l l i ng  

2. Percent  of d r i l l i ng  f l u i d  recovery  

3. Changes  in d r i l l i ng  f l u i d  a n d  w a t e r  color 

4. Li thologic  descr ip t ion  
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Determine lithologies by using a. kitchen screen to' separate rock particles 
from the  re turn waters. Describe the cut t ings according to SOP'5.1, Soil 
and Rock Borehole .Logging 'and Sampling. Place the cut t ings on-  plastic 
sheets for  easier track.ing of depth  and  examination. 

R.  I n  the abandonment  of any  boring, follow any  appropriate  state regulations 
and  obtain approval before a n y  casing removal or  sealing/backfil l ing.  Seal 
borings by grouting f rom the bottom of the boring or  well to the ground 
surface.  This will be accomplished by placing a tremie pipe a t  the bottom of 
the boring and  pumping grout through this pipe until  undiluted grout  f lows 
f rom the  boring a t  the ground surface.  The  grout or  tremie pipe may be 
gradual ly  withdrawn,  as  long as the  end  of the  pipe is a t  least 10 f t  below the 
grout  surface.  The  grout  should consist of a neat cement wi th  4 Ibs of 
commercial  bentonite a n d  approximately 7.5 gallons of water added  f o r  every 
94-lb bag of cement. Af t e r  the  grout  has set (about  7 2  hrs), the  contractor  
should check the abandoned site fo r  grout settlement. Fill any  depression i n  
the grout with the grout  mix described above. Methods o ther  than  those 
described here may be implemented as  dictated by appropriate  s ta te  or  local 
agencies. Do not use any  grout  addi t ives  except the 4% bentonite. 

S. Safety equipment should be specified by the site and  safety off icer .  In all  
cases, the minimum physical protection worn by dril l ing personnel should 
include a hard ha t ,  safety glasses, gloves, steel-toed boots, a n d  hearing 
protection. 

3.4 . Postoperation 

3.4.1. Field 

A. Ensure that  all equipment  is accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment Decontamination),  and  ready f o r  shipment. 

B. Restore the site to presampling conditions as specified i n  the RIP. 

C. Make sure  all borehole locations a re .p rope r ly  s taked and  the location ID is 
readily visible on the location s take or  protective casing. 

D. Have the dril ler approve and  ini t ia l  the report  of progress a t  the  end of each 
operating day. 

E. Prepare samples and t ransport  according to SOP 1.3, Sample Control and  
Documentation; SOP 1.4, Sample Containers and  Preservation; a n d  SOP 1.5. 
Guide to Handling, Packaging, and  Shipping of Samples. 

3.4.2. Documentation 

A. Record cleanup and  hole abandonment  procedures and  any uncompleted work 
(l ike si te restoration or  long-term monitoring) in the logbook. 

B. Complete logbook entries, ver i fy  the accuracy of entries, apd s ign/ ini t ia l  al l  
pages. 
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: i  . C. Review da ta  collection forms f o r  completeness. - r . .  . .. 

D. If  required by local or smt.e law, r i l e  well-installation reports. 

E. Af te r  a land survey, ver i fy  that the dril l ing permit describes the si te location 
accurately.  If necessary, modify and  rcsubmit the permit. 

;--. . .  

3.4.3. Off ice  

A. Deliver original forms and  logbooks to the site manager for  technical review. 
He/she will review, sign forms, and  t ransmit  to  the document control of f icer  
(copies to the fi les) fo r  eventual delivery to the Department  of Energy. 

B. Inventory equipment  and  supplies. Repair  or replace all broken or  damaged 
equipment.  Replace expendable items. Return  equipment  to the  equipment  
manager a n d  report  incidents of malfunct ion or damage. 

C. If samples have been collected fo r  analysis, contact  the laboratory to ensure 
that  samples arr ived safely and  instructions for  sample analyses a re  clearly 
understood. 

D. If dr i l l ing wastes were stored, determine the appropriate  disposal (based on  
laboratory analysis) of the soils f rom the borings. 

4. SOURCES 

Barcelona, M. J.. J .  P .  Gibb, J.  A .  Helfrich,  and E. E. Garske.  1985. "Practicsl  Guide t o  
Groundwater  Sampling." US. Environmental  Protection Agency report 
EPA/600/2-85/104. Washington, D.C.: U.S. Government  Pr int ing Off ice .  

- DOE. 1985. "Field Technical Representative Manual." 2d ed. US. Department  of 
Energy, Uranium Mill Tail ings Remedial  Action Project Off  ice, Albuquerque 
Operations Off ice  document,  June 1985. Albuquerque, New Mexico. 

5.  APPENDIX 

5.1.  Equipment and Supplies Checklist  
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. .  
I. :. 

APPENDIX 5.1.  

EQUIPMENT~AND SUPPLIES CHECKLIST ! 

Sprayer  w i t h  clean (potable) water f o r  d u s t  control 

Core boxes 

Wood block o r  lath 

Measuring t 3 pe (tenths) 

Large,  black permanent marker  

Strapping tape 

Appropriate  clothing 

Sprayer  with clean water fo r  dust  control 

Any applicable licenses and  permits 

Camera and  f i lm 

Sample containers 

Plastic sheets 

Any addi t ional  supplies listed in associated procedures, as 
needed 
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STANDARD OPERATING PROCEDURE.4.3  

MO N IT0  R I N G WE L L I N S  T A L L A TI 0 N 

1 .  PURPOSE 

To e ns  u re accept  a b I e ,  cons  is t en  t mon i to r i  n g w.e 1 I i n s t a 1 I a t ion.  

2. DISCUSSION 

M o n i t o r i n g  well  i n s t a l l a t ion  c rea t e s  a p c r m a n e n t  access f o r  co l lec t ing  g r o u n d w a t e r  
s a m p l e s  a n d  measu r ing  a q u i f e r  charac te r i s t ics .  

T h e  R e m e d i a l  Inves t iga t ion  P lan  ( R I P )  p rov ides  i n f o r m a t i o n  a b o u t  t h e  scope a n d  
d e t a i l s  of mon i to r ing  well  ins ta l la t ion  a t  a g iven  site. A list of c r i t i ca l  issues invo lved  
in  m o n i t o r i n g  well  i n s t a l l a t ion  a r e  l isted below. 

- Soi l / rock  bo r ing  t echn ique  

- Cas ing  a n d  screen  matcr ia l s  

- Cas ing  a n d  screen  d i ame te r ,  sc reen  length ,  a n d  screen  in t e rva l  

- Fi l t e r  pack  a n d  screen  sizc 

The R I P  con ta ins  spec i f i c  de t a i l s  a b o u t  the  p rocedures  a n d  e q u i p m e n t  f o r  th i s  SOP. 
R e f e r  to t h e  R I P  f o r  t he  location a n d  spec i f i ca t ions  of the  wells to be ins ta l led .  
Borehole  d r i l l i ng ,  deve lopmen t  of t h e  wells, co l lec t ion  a n d  measu remen t  of  samples,  - a n d  t h e  docurnen ta t ion  of  d a t a  will  be  p e r f o r m e d  a s  desc r ibed  in  t h e  assoc ia ted  
p rocedures .  

3. PROCEDURES 

3.1. Associated Procedures 

Before  eve ry  ope ra t ion ,  a r ev iew of the  SOPs 1.1-1.10 is necessary.  These  SOPs c o n t a i n  
i n f o r m a t i o n  on t h e  pe r fo rmance  of f ie ld  ac t iv i t ies .  T h e y  shou ld  be consul ted  f o r  
s p e c i f i c  i n f o r m a t i o n  a b o u t  e q u i p m e n t  a n d  supplies:  s ample  co l lec t ion .  preserva t ion .  
packag ing ,  a n d  sh ipping;  decon tamina t ion  procedures ;  a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  P rocedures  d i r ec t ly  associated w i t h  th i s  SOP a r e  l isted below. 

SOP No. S O P  T i t l e  

1.1 G e n e r a l  Ins t ruc t ions  f o r  F ie ld  Personnel  

1.6 Genera l  Equ ipmen t  Decon tamina t ion  

Rocky Flats Plant ER Program SOPs SOP 4.3 
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i SOP NO. 

2.2 

3.1 

4. I 

4.2 

4.4 

5 .1  

6.1 

6.2  

6.3 

3.2. P r e p a r a t i o n  

3.2.1. Off ice  

A .  

B. 

C. 

D. 

E. 

SOP T i t l e  . . 

Fie ld  Measuremen t s  on G r o u n d  a n d  S u r f a c e  Water Samples  

Water Level  Measuremen t  

Soil  Bor ing  

R o c k  Bor ing  

Moni to r ing  Well Deve lopmen t  

Soil  a n d  R o c k  Borehole Logging  a n d  S a m p l i n g  

H e a l t h  a n d  S a f e t y  Moni to r ing  of  C o m b u s t i b l e  Gas Levels  

H e a l t h  a n d  S a f e t y  Moni to r ing  o f  O r g a n i c  V a p o r s  w i t h  a 
Pho to  ion iza t ion Detec tor  

H e a l t h  a n d  S a f e t y  Moni tor ing  of  O r g a n i c  V a p o r s  w i t h  a 
F l a m e  Ion iza t ion  Dctec tor  

Rev iew the  R I P  a n d  SOPs  listed i n  Section 3.1. 

Coord ina te  schedu les / ac  t ions  wi th  t h e  ins ta l la  t ion  s t a f f .  

O b t a i n  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 

Research  s i t e  hydrogeology to e s t ima tc  key  p a r a m  t rs ( f o r  example ,  
an t i c ipa t ed  a q u i f e r  d e p t h  a n d  thickness,  types of c o n t a m i n a n t s ,  a n d  gra in-s ize  
d is t r ibu t ion) .  

If wa te r / sand  s l u r r y  o r  g rou t  is requi red .  the s o u r c d s )  of a n y  Lvatcr used must  
be approved  by the  s i t e  manage r  be fo re  cicld oper3 t ions .  

3.2.2.  Documenta t ion  

A. O b t a i n  a logbook f r o m  t h e  Q A  of f i ce r .  

B. Record  resu l t s  of  t h e  e q u i p m e n t  check  in the  logbook. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  of t he  a p p r o p r i a t e  ER P r o g r a m  d a t a  co l lec t ion  
f o r m s  (see INDEX TO SOPs). 

D. Consul t  t h e  E R  Program d a t a  admin i s t r a to r  for  a c u r r e n t  list of i n f o r m a t i o n  
used in t h e  comple t ion  of d a t 3  forms. 
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E. R e c o r d  a l l  p e r t i n e n t  i n f o r m a t i o n  (da te ;  si te,  I D  k, a n d  l o c a t i o n ) - i n  t h e  logbook 
or o n  ' the a p p r o p r i a t e  form:' Inc lude  f i e l d  condi t ions ,  u n u s u a l  c i r cums tances ,  
a n d  weather .  I n s t r u c t i o n i  For logbook en t r i e s  a r e  in S O P  1'.3, Sample  C o n t r o l  
a n d  Documen ta t ion .  

3.2.3. Field 

A. D e c o n t a m i n a t e  a l l  e q u i p m e n t  be fo re  mon i to r ing  well i n s t a l l a t ion ,  a s  spec i f i ed  
in  SOP 1.6, G e n e r a l  E q u i p m e n t  Decon tamina t ion .  

3.3. Operation 

A. 

B. 

C. 

D .  

E. 

Moni to r  d o w n h o l e  a n d  t h e  b rea th ing  zone  acco rd ing  to  SOP 6.1, H e a l t h  a n d  
S a f e t y  Moni to r ing  of  Combus t ib l e  G a s  Levels; SOP 6.2, H e a l t h  a n d  S a f e t y  
Moni to r ing  of O r g a n i c  V a p o r s  wi th  a Photo ioniza t ion  De tec to r ;  a n d  S O P  6.3 ,  
H e a l t h  a n d  S a f e t y  Moni to r ing  of O r g a n i c  Vapors  w i t h  a F l a m e  Ion iza t ion  
Detec tor .  P e r f o r m  r e a d i n g s  a s  o f t e n  a s  necessary to  e n s u r e  t h e  s a f e t y  of 
workers .  Record  all  measu remen t s  on  t h e  d a t a  co l lec t ion  f o r m s  inc luded  wi th  
these  SOPs. 

R e c o r d  al l  f i e ld  measu remen t s  a n d  comment s  o n  the  Well Comple t ion  I n f o r m a -  
t ion  o r  t h e  Borehole/Well  Cons t ruc t ion  Field Da ta  Log fo rm.  Comple t e  all 
l ines  on  t h e  forms .  Use t h e  le t te r  des igna t ion  N A  f o r  no t  app l i cab le ,  N D  f o r  
no t  done ,  o r  U N K  f o r  u n k n o w n  when appl icable .  I f  some  s teps  o r  p rocedures  
were  not pe r fo rmed  3s desc r ibed .  s ta te  the  reason (as p rac t i c3b le )  on  the  f o r m  
o r  s u b m i t  i t  3s a n  a t t 3 c h m e n t .  Copies of thcse f o r m s  a r e  i n  A p p e n d i x  5.1 a n d  
A p p e n d i x  5.2. respec t ive ly .  Fil l  ou t  t he  f o r m s  3s desc r ibed  in  A p p e n d i x  5.6. 
F o r  a c u r r e n t  list of codes  used i n  t he  d a t a  f o r m  comple t ion ,  consu l t  t h e  E R  
P r o g r a m  d a t a  admin i s t r a to r .  

U p o n  t e rmina t ion  o f  t h e  borehole,  des ign  mon i to r ing  well  acco rd ing  to 
spec i f i ca t ions  set  f o r t h  in  t h e  RIP .  O b t a i n  approva l  f o r  well  des ign  f r o m  Si te  
Manage r  be fo re  p roceed ing  w i t h  well ins ta l la t ion .  

Ca lcu la t e  t h e  a m o u n t  of well  screen. b l ank  casing. f i l t e r  pack .  bentoni te .  3 n d  
cemen t  t h a t  wi l l  be r e q u i r e d  f o r  well cons t ruc t ion .  T h e  vo lume  of  backf i l l  
ma te r i a l s  c a n  be ca l cu la t ed  us ing  the  fo l lowing  formula :  

h[(pi)  r 2  (bo reho le )  - ( p i )  r 2  (cas ing  s t r ing) ]  = f t 3  

f t 3  x 7.48 g a l / f t 3  = gal lons  of mater ia l  

where :  

pi = 3.1416 

L = l eng th  of  borehole  to be backf  

r = borehole  r a d i u s  ( i n  f ee t )  

.Measure t h e  length  of t h e  screened  in te rva l  
neares t  1/100th foot. R e c o r d  measurements  i n  
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F. I f  ins ta l l ing  a n  open  borehole ,  use PVC or  s ta in less  s tee l  cen t r a l i ze r s  to a s su re  
t h e  u n i f o r m  a n d  comple t e  a n n u l a r .  f i l l i n g  by g r a n u l a r  backf i l l ,  sea l ,  a n d  g r o u t  
mater ia l s .  Fas t en  c e n t r a l h e r s  to t h e  well  cas ing  by mechan ica l  f a s t e n e r s  a n d  
r ad ia l ly  space  them a r o u n d  the  c3s ing  a t  120' or 90' in te rva ls .  O n  the  
Borehole/Well  Cons t ruc t ion  F ie ld  D a t a  Log f o r m  ( A p p e n d i x  5 2 ) ,  p r o v i d e  a 
desc r ip t ion  of  t h e  f a s t en ing  dev ice  a n d  ccn t r a l i ze r  t h a t  i nc ludes  the i r  
loca t ions .  

G. Pu l l  all  a u g e r s  a n d .  d r i l l  p ipe  f r o m  borehole.  If borehole  s t a b i l i t y  is a 
p rob lem,  t h e  well may  be comple t ed  in s ide  the  hol low s t em a u g e r s  or  d r i l l  
pipe.  

H. Measure  to ta l  d e p t h  of borehole  p r io r  to well i n s t a l l a t ion  and reco rd  in  
logbook.  

I. Backf i l l  base of borehole  to  des i r ed  to ta l  d e p t h  w i t h  b e n t o n i t e  pellets. 
M e a s u r e  borehole  to ta l  d e p t h  p r io r  to ins ta l l ing  well  s t r i ng  a n d  r eco rd  in  
logbook. If  t h e  borehole is d r y ,  a d d  o n e  to f i v e  ga l lons  of  o r g a n i c - f r e e  w a t e r  
to t h e  ben ton i t e  pellets. Al low t h e  ben ton i t e  to swel l  f o r  a p p r o x i m a t e l y  15 
minutes .  

J. P l ace  cas ing  s t r ing  in  open  borehole  (or  ins ide  a u g e r s  or d r i l l  p ipe  if 
app ropr i a t e ) .  P lace  a sl ip-on c a p  ove r  t h e  top  of t he  well  s t r ing .  

K. Measure  length  of cas ing  above  g r o u n d  s u r f a c e  ( s t i ck -up)  a n d  c o m p u t e  to ta l  
d e p t h  of well. Make  s u r c  t h i s  va lue  Xgrees w i t h  w e l l  des ign  to  t h e  neares t  
0.10 f t .  I f  a d i sc repancy  exists,  con tac t  S i te  Manager .  

L. I f  spec i f i ed ,  place a s a n d  pack  ( g r a n u l a r  backf i l l  o r  grave l  p a c k )  in  t h e  
a n n u l u s  nex t  t o  t h e  well sc reen  in  all mon i to r ing  wells. 

1. 

2. 

4. 

5 .  

Fill the  a n n u l u s  be tween the  well sc reen  a n d  borehole  wal l  w i t h  si l ica 
sand .  

S lowly  pour  f i l t e r  pack  in to  bo reho le  a n n u l u s  m a k i n g  s u r e  i t  is even ly  
d i s t r i b u t e d  a r o u n d  the  well casing. Measure  d e p t h  to the  t o p  of t h e  f i l t e r  
pack  a f t e r  each  bag  is a d d e d .  M a k e  more  f r e q u e n t  measu remen t s  a s  f i l t e r  
pack  approaches  the  des i r ed  dep th .  

For wells deeper  t h a n  a p p r o x i m a t e l y  50 f t  o r  as d e t e r m i n e d  by t h e  s i te  
manage r ,  use a t remie  p ipe  to p lace  the  s a n d  pack. I f  t r emie  p ipe  is used, 
measu re  all d o w n h o l e  p ipe  to t h e  neares t  0.10 f t  a s  i t  is p laced  i n  t he  
borehole.  

Asce r t a in  the  d e p t h  of t h e  top  of  t he  s a n d ,  a n d  v e r i f y  t h e  th ickness  of 
t h e  s a n d  pack. If necessary,  a d d  more  s a n d  to b r ing  the  t o p  of  t h e  s a n d  
pack  to the  p rope r  e leva t ion .  Record  f i n a l  measu remen t  to  t h e  neares t  
0.01 f t  in logbook. 

U n d e r  no  c i r cums tances  shou ld  t h e  sand  pack  e x t e n d  in to  a n y  a q u i f e r  
o the r  t h a n  the  one  to be moni tored .  I n  most c3ses.. t h e  well d < s i g n  c a n  be 

Rocky Flats Plant ER Program SOPS SOP 4.3  
Revision 3 January 1989 Page 4 



. .  

, .- 

i 
m o d i f i e d  to  a l low f o r  a suf f ic ien t -  s a n d  pack  w i t h o u t  t h e  t h r e a t  of  c ross  
f l o w  be tween  p roduc ing  'zones.. 

! < .  

6. In ma te r i a l s  t h a t  will  no t  m a i n t a i n  a n  o p e n  hole, l eave  the  hollow-stem 
a u g e r s  or  d r i l l  p ipe  in the hole d u r i n g  s a n d  pack  p l acemen t  to the  e x t e n t  
prac t ica l .  Remove  them as  the  level o f  t he  s a n d  pack  rises above  t h e  
bo t tom of the  augers .  

M. P lace  a ben ton i t e  seal be tween  the s a n d  pack  a n d  ' g rou t  to p reven t  i n f i l t r a t i o n  
of cemen t  i n to  t h e  f i l t e r  pack  a n d  the  well. P lace  t h e  ben ton i t e  seal  i n  t h e  
m o n i t o r i n g  well a s  desc r ibed  below. 

1. Fi l l  t h e  a n n u l u s  be tween  t h e  well  ca s ing  a n d  borehole  w i t h  a ben ton i t e  
sea l  as spec i f i ed  in t h e  R I P  in t h e  in t e rva l  be tween  t h e  s a n d  pack  a n d  t h e  
g r o u t  seal. 

2. Use  ben ton i t e  pellets. Pour  the  ben ton i t e  pellets d i r ec t ly  d o w n  t h e  
annu lus .  Pour  the  pellets f r o m  d i f f e r e n t  po in t s  a r o u n d  t h e  cas ing  to 
e n s u r e  even  appl ica t ion .  A t remie  p ipe  m a y  be used to r ed i s t r ibu te  a n d  
level o u t  t h e  top  of t h e  seal. 

3. F o r  t h e  wells deepe r  t h a n  a p p r o x i m a t e l y  50 f t ,  t h e  ben ton i t e  may  e i t h e r  
be poured  a s  pellets o r  i n t roduced  a s  a s lu r ry .  T h e  me thod  should  be 
d e t e r m i n e d  by  the  s i t e  manage r  a f t e r  e v a l u a t i n g  t h e  cond i t ion  of t he  well  
a n d  borehole  wall. If  t he re  a r e  no  cen t r a l i ze r s  i n  the  upper  por t ions  of 
the  cas ing ,  rnanipula tc  the  c3sing to p reven t  pellets f r o m  hang ing  u p  i n  
t he  n a r r o w  a n n u l u s  a n d  to a l low them to se t t le  to the  bot tom a s  r ap id ly  a s  
possible. 

4. If  a s l u r r y  of  ben ton i t e  is used a s  a n n u l a r  sea l ,  p r e p a r e  t h e  s l u r r y  b y  
mix ing  powdered  o r  g r a n u l a r  ben ton i t e  w i t h  po tab le  water .  T h e  s l u r r y  
shou ld  be of  s u f f i c i e n t l y  h igh  spec i f i c  g r a v i t y  a n d  viscosity to prevent  i ts  
d i sp l acemen t  by t h e  g r o u t  t h a t  wi l l  be p laced  above .  Regard less  of d e p t h  
a n d  d e p e n d i n g  on f l u i d  viscosity, a f e w  h a n d f u l s  of  ben ton i t e  pellets m a y  
be d u m p e d  in  to  so l id i fy  the  s u r f a c e  of  t h e  ben ton i t e  s lu r ry  as a 
precaut ion .  

5 .  Before  pumping  the  seal. be su re  t h e  s a n d  pack  has  ccased se t t l ing  by  
measu r ing  t h e  dep th  of the  top  of t h e  s a n d  w i t h  t h e  t remie  pipe. T h e  
s a n d  pack  should  p rov ide  a n  a d e q u a t e  cove r  ove r  t h e  screen .  

6. Visua l ly  check  the  cond i t ion  of  t he  s l u r r y  by p u m p i n g  in to  a bucket  or 
o n t o  t h e  ground.. R e t r a c t  the  t remie  p ipe  3 f t  f r o m  t h e  top  of t he  s a n d  
pack  a n d  begin pumping .  

7. In  ma te r i a l s  t h a t  will  not m a i n t a i n  a n  open  hole, leave t h e  hollow-stem 
a u g e r s  or  d r i l l  p ipe  in  the  hole d u r i n g  ben ton i t e  sea l  p l acemen t  to t h e  
e x t e n t  prac t ica l .  Remove  them as  t h e  level of t h e  ben ton i t e  rises a b o v e  
t h e  bot tom of t h e  augers .  
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8. M e a s u r e  d e p t h  to t h e  t o p  of t h e  seal t o  v e r i f y  tha!t t h e  p r o p e r  th i ckness  of  
sea l  has been  p laced  i n  t h e  a n n u l u s :  

! ' : 

9. U n t i l  t he  spec i f i ed  q u a n t i t y  of bentoni te  has  been p laced  in the  well  
a n n u l u s ,  r epea t  t he  app l i ca t ion  a n d  ve r i f i ca t ion .  R e c o r d  the  f i n a l  
m e a s u r e m e n t  to t h e  nea res t  0.01 f t  in t h e  logbook f o r  t h e  grout .  

10. If t h e  ben ton i t e  pellets a r e  a b o v e  t h e  wa te r  tab le ,  a d d  o n e  to t w o  ga l lons  
of  o r g a n i c - f r e e  w a t e r  to t h e  borehole .  Al low t h e  ben ton i t e  t o  swell  f o r  
a p p r o x i m a t e l y  I 5  m i n u t e s  b e f o r e  g r o u t i n g  to t h e  su r face .  

P lace  g r o u t  f r o m  t h e  t o p  o f  t h e  ben ton i t e  seal  to the  s u r f a c e  a n d  a l low a 
m i n i m u m  o f  24 hours  to se t  up. O n l y  T y p e  I o r  T y p e  I1 c e m e n t  w i t h o u t  
a c c e l e r a t o r  a d d i t i v e s  m a y  be  used. Place g rou t  in t h e  m o n i t o r i n g  wells as 
desc r ibed  below. 

1. 

2. 

3. 

4. 

5.  

6 .  

Mix  c e m e n t  w i t h  a r a t i o  of  a p p r o x i m a t e l y  7.5 gal lons  o f  w a t e r  pe r  96 
p o u n d  bag  of  cemen t .  Up to 4 pounds  of ben ton i t e  powder  m a y  be a d d e d  
to e a c h  96 pound  bag  of  cemen t  if spec i f i ed  in  t h e  RIP.  

If t h e  g r o u t  wi l l  be p laced  below the wa te r  t ab le  o r  g rea t e r  t h a n  10 f e e t  
be low g r o u n d  s u r f a c e ,  t r emie  p ipe  wi l l  be used. 

If  t r e m i e  p ipe  is used, measu re  a l l  d o w n h o l e  p ipe  to t h e  neares t  0.10 f t  a s  
i t  is p laced  in the  borehole.  

P u m p  o r  pour  the  g r o u t  t h r o u g h  the  t remie  p ipe  ( o r  t h e  open  borehole  if 
n o  t r e m i e  p ipe  is needed)  to  t h e  bot tom o f  t he  o p e n  a n n u l u s  u n t i l  
u n d i l u t e d  g r o u t  f lows  f r o m  the  a n n u l u s  a t  t h e  g r o u n d  su r face .  

I n  m a t e r i a l s  t h a t  wi l l  no t  m a i n t a i n  a n  open  hole, l eave  t h e  hol low-s tem 
a u g e r s  or d r i l l  p ipe  in the  hole d u r i n g  g rou t ing  to t h e  e x t e n t  prac t ica l .  
R e m o v e  them as t h e  level of  t he  g r o u t  rises above  t h e  bo t tom of t h e  
auge r s .  

While t h e  g rou t  is s t i l l  g reen ,  a d d  more g r o u t  to compensa te  f o r  t h e  
r e m o v e d  cas ing  or  a u g e r  a n d  t r emie  p ipe  a n d  to ensu re  t h a t  t h e  top  of t h e  
g r o u t  is a t  or  above  the  g r o u n d  su r face .  

Ins ta l l  p ro t ec t ive  cas ing  a r o u n d  a l l  mon i to r ing  wells. Except ions  m a y  be m a d e  
o n  a case-by-case basis. T h e  minimurn  e lements  in t h e  p ro tec t ion  des ign  
i n c l u d e  those  l isted below. 

1. T h e  p ro tec t ive  steel  c a p  shou ld  keep  prec ip i ta t ion  o u t  of t h e  p ro tec t ive  
cas ing  a n d  should  be secured  to the  p ro tec t ive  cas ing  by padlocks .  

2. Set  a 5- f t  ( m i n i m u m )  length  of b lack  iron p ipe  or gs lvan ized  p ipe  so t h a t  
t h e  t o p  of the  p ipe  is a b o u t  1 .5 . to  3 f t  above  the  g round  s u r f a c e  a n d  g r o u t  
i t  i n  place a s  shown  in  Append ixes  5.3 a n d  5.4. 
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3. Use a pipe diameter of 8 inches f o r  4-inch wells and  6 inches f o r  2-inch 
wells (depending on approved borehole size). A dra in  hole near  ground 
level tha t  is 0.5 inch in diameter is permitted.  

! *, .. 

:- 

4. Provide a protective steel cap and  sccure i t  to the top of each protective 
casing. 

5 .  Weld the  location ID on the protective casing. 

P. Place fo rm fo r  concrete surface pad around well casing. Mix concrete and  
pour  sur face  pad around well casing. Slope pad away  f rom the well with a 
trowel. Follow specifications in the RIP for  concrete pad construction. 

Q. In  addi t ion  to  the protective casing, the installation of guard posts is 
recommended in areas where vehicle t r a f f i c  might pose a hazard.  

G u a r d  posts shown in Appendix 5.5 consist of steel posts that  a r e  3 inches in 
d iameter  o r  tee-bar dr iven steel posts. Three  a re  radial ly  located 4 f t  a round 
each well and  driven 2 f t  below the ground surface,  having a minimum of 4 
f t  above the ground surface with flagging i n  areas  of high vegetation. Each 
post may be cemented i n  place. 

R. In  the event  that  a borehole must be abandoned fo r  fa i lure  to reach the 
specif ied depth (or  any othcr cause), grout the borehole w i t h  a tremie pipe 
f rom the bottom up wi th  grout mixed to the specifications described in 
Section 3.3.Y. 

S. In  the event  that  a well must be abandoned for  fa i lure  to reach specified 
depths,  loss of tools, o r  inadvertent contaminat ion,  r ip  the  screened interval  
wi th  a n  appropriate  tool. Grout the well with a tremie pipe (from the bottom 
up) with grout  mixed to the specifications described in Section 3.3.N. 

T. Record the diagram of the well installation on the  Well Completion 
Informat ion  fo rm and  show the depth f rom sur face  grade of bottom of the  
boring, sump,  screen location, granular  backfil l ,  seals. grout, cave-in,  
centralizers.  and  the height of the riser above the ground surface.  Record the 
actual  composition of the grout, seals, and granular  backfil l  on each 
Borehole/Well Construction Field Data Log form. Include the screen slot size 
( in  inches), slot configuration. and screen manufacturer .  

I 3. Postoperation 

I 3.4.1. Field 

A. Ensure that all equipment is accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment Decontamination), and  ready for  shipment. 

B. Restore the si te to predrilling conditions as specified in the RIP. 

C. Make sure  a l l  monitoring wells a r e  properly labeled and  the location ID is. 
readily visible on the protective casing. 

i 
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.._._ 

3.4.2. Docu'mentation . .  

A. R e c o r d  c l eanup  a n d  hole  a b a n d o a m e n t  p rocedures  and a n y  uncompleted work  
( l i ke  s i te  restoration or  long-tcrm moni to r ing )  in  the  logbook. 

B. Comple t e  logbook entr ies ,  v c r i f y  the  accu racy  of entr ies ,  a n d  s ign/ ini t ia l  all 
pages.  

C. R e v i e w  d a t a  collection f o r m s  f o r  completeness.  

3.4.3. Off ice  

A. De l ive r  or iginal  f o r m s  a n d  logbooks to the s i te  manage r  f o r  technical  review.  
He / she  will review,  s ign forms,  a n d  t r ansmi t  t o  t h e  d o c u m e n t  control  o f f i c e r  
(copies  to  the  f i les)  f o r  e v e n t u a l  de l ive ry  to the  D e p a r t m e n t  of Energy. 

B. I n v e n t o r y  equ ipmen t  a n d  supplies.  R e p a i r  o r  replace al l  broken o r  d a m a g e d  
equ ipmen t .  Replace expendab le  items. R e t u r n  e q u i p m e n t  to the  e q u i p m e n t  
m a n a g e r  a n d  report  incidents  o f  m a l f u n c t i o n  o r  damage.  

4. SOURCES 

Barcelona, M J., J. P. G ibb ,  J. A. He l f r i ch ,  a n d  E. E. Gar ske .  1985. "Pract ical  G u i d e  to  
G r o u n d w a t e r  Sampling." U.S. E n v i r o n m e n t a l  Protect ion Agency r epor t  
EPA/600/' ,-85/103. Washington. D.C.: U.S. G o v e r n m e n t  P r in t ing  Of f i ce .  

DOE.  1985. "Field Technical  Represen ta t ive  Manual." Zd ed. U.S. Depa r tmen t  of 
Ene rgy ,  U r a n i u m  Mill Tai l ings Remed ia l  Act ion Project  O f f i c e ,  A l b u q u e r q u e  
O p e r a t i o n s  O f f i c e  document ,  J u n e  1985. A lbuquerque ,  New Mexico. 

Gass, T. E., 1988. "Monitor ing Well Fi l ter  Pack a n d  Screen Slot Selection." Water Well 
J o u r n a l ,  J u n e  1988, v. 42, No. 5 ,  pp. 30-32. 

5. APPENDICES 

5.1.  Well Completion Information Form 

5.2. Typical Alluvial hlonitor Well Construction 

5.3. Typical Shallow Bedrock Well Construction (weathered claystone) 

5.4. Typical Shallow Bedrock Well Construction (weathered sandstone) 

5.5. Typical Bedrock Monitor Well Construction (unweathered sandstone) 

5.6. Post Placement Around Well 

5.7. Data Form Completion 
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APPENDIX'5.I 
! 

WELL COMPLETION INFORMATION FORM 

S u r t a c a  s a a i  U r t a C a  c a r i n 9  

W o l l  T o I B I  

F I I t a r  P a c k  

2 . .  B o c r t l l l  M a t a r i a i :  

Rocky Flata Plant ER Program SOP8 
Revision 3 January 1989 
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. .  I p . . .  

i APPENMX S.2 .: 

TYPICAL ALLUVIA.L MONITOR WELL CONSTRUCTION 
, ,. . 

: 

irouna 

-f- Cocking Cap 

"I [ 
0.5 11. to 2 11. 

4 
P 

-Slip on Cap 

-Protocti*. Caring 

3'x3' Concreto Pad 

Neat Cament Gtout 

4' Scheaulo 4 0  PVC Caring 

3;8' V O k h V  Bentonite Pellets 

4'Scheaulo 4 0  PVC w i t h  0.01' slots 

A16-40 Silk8 Sand 

TYPICAL ALLUVIAL MONITOR WELL CONSTRUCTION 

Rocky Flats Plant ER Program SOPS 
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. .  APPENDIX 5.3 . .  

irouna 

Top a 

TYPICAL SHALLOW BEDROCK ' .  W'ELL CONSTRUCTION 
I .. 

''I I L protocclr. Caring 

(woathered clry8tone) 
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i APPENDIX 5.4 .; . .  

!TYPICAL SHALLOW B E ~ R O C K  'WELL CONSTRUCTION 

Grouna 

Top of 

Heat Cement Grout 

4' Scheaule 4 0  PVC Caring 

2' at 3;8' Volclay Bentonite Pe+k(.cn 
8OcWOCk 

4. Sthedule 40  PVC with 0.01' Slot8 

(6-40 Slllca Sane 

3l8' ~ o ~ c l a y  Bentonite Pellets 

~~~ ~ 

TYPICAL SHALLOW BEDROCK WELL CONSTRUCTlON 
(weathered sanastone) 

Rocky Flats Plant ER Program Sops  
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APPENDIX! 5 . J .  . . . .  

TYPICAL BEDROCK MONJTOR WELL CONSTRUCTION 

Protective Caring 

3'x3'  Concrete P.d 
Ground Surface 

Mart Csment.Grout 4- schedulo 80 PVC Caring 

8' Steel Casing 

Wartnerea Bedrocx 
Unmarheraa Bearocx 

-- 

Hart  Cemont Grout 

3;0- Bentonite Pclletr 

16.40 Silica Sand 

Srnastooe 4' Schedule 80  Pvc 
with 0.01' Slot8 

Clayst 

310' Bentonite Pellets 

Caring 

TYPICAL BEDROCK MONITOR WELL CONSTRUCTION 
(unweathered sandstone) 
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j 

. .  A P P E N D I X  5.6 . .  

POST PLACEMENT A'ROUND' WELL- . .. _ .  

i 

PLM V l l Y  

0 
mi 

0 

PLM V I t Y  

0 

4 '  P t 

d 
POST 

0 

:ky Flats Plant ER Program SOPS 
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A P P E N D I X  5.7 

DATA FORM' COMPLETION INSTRUCTIONS 

Use  a p e n  w i t h  b lack  ink  t h a t  is no t  w a t e r  soluble ( n o t  a f e l t - t i p  pen).  M a k e  a n  e n t r y  
i n  e a c h  b l ank .  Where there  is n o  d a t a  e n t r y ,  c n t c r  U N K  f o r  U n k n o w n ,  N A  f o r  Not  
App l i cab le ,  or N D  f o r  Not  Done. I f  a n y  p roccdure  was  not  p e r f o r m e d  as  prescr ibed ,  
g ive  t h e  reason  f o r  t he  change  o r  omission o n  t h e  fo rm.  T o  c h a n g e  a n  e n t r y ,  d r a w  a 
s ing le  l i n e  th rough  it,  a d d  the  co r rcc t  i n f o r m a t i o n  above  i t ,  a n d  in i t i a l  t h e  change .  

WELL C O M P L E T I O N  I N F O R M A T I O N  F O R M  

1. 

2. Coord ina te s .  Su rveyed  S t a t c  P lane  Coord ina te s  f o r  t h e  mon i to r  well .  

3. Total Dep th .  

Loca t ion .  Fac i l i t y  n a m e  a n d  spec i f i c  a r e a  o f  f ac i l i t y  in w h i c h  wel l  is loca ted .  

Well. T o t a l  d e p t h  of  mon i to r  well as d c t c r m i n c d  d u r i n g  cons t ruc t ion .  

Borehole.  To ta l  d e p t h  the  borehole was  d r i l l e d  ( ac tua l  d r i l l ed  footage) .  

4. F o r m a t i o n  of Comple t ion .  Fo rma t ion  n a m e  of zone  w h e r e  mon i to r  well  is 
comple ted .  

Cas ing  Mater ia l .  T y p c  of ma tc r i a l  used f o r  well s t r i ng  cas ing .  

Sc reen  Mater ia l .  T y p e  of ma te r i a l  uscd f o r  well s t r i n g  sc reen  ( i n c l u d i n g  slot  
size). 

5 .  

6 .  

7 .  D a t e  Installed.  Datefs) u c l l  was  instalicd.  

8. Ins ta l led  By. Geologist 's name.  

9. Well No. IVell Iden t i f i ca t ion  No. 

10. Elevat ion .  

G r o u n d  Sur face .  Su rveyed  g round  s u r f a c e  c l eva t ion  

Top  of  Cas ing .  Su rveyed  e l eva t ion  of the  t o p  of  t he  i n n e r  well  cas ing .  

1 1 .  Cas ing  Diameter .  D inmetc r  i n  fee t  (nea res t  1/100th f o o t )  o f  t h e  i n n e r  well 
cas ing .  

12. S u r f a c e  Cas ing  Diameter .  D iame te r  i n  fee t  (nea rcs t  1 /100th  f o o t )  o f  t h e  ou te r  
p ro tec t ive  well casing. 

13. Approved  By. S igna tu re  of S i te  Manager.  S i g n a t u r e  of C E A R P  hlanager .  

Rocky Flats Plant ER Program SOPS 
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A P P E N D I X  5.7-, C o n c l u d e d  i 

14. Comments ;  A n y  a d d i t i o n a l  h f o r m ' 3 t i o n  (Le., cen t r a l i ze r  loca t ion ,  etc.) 

15. Spec i f ica t ions .  

A.  

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M . 

N. 

T o p  of Cas ing .  Su rveycd  s t i ck -up .  

S u r f a c e  Seal Mater ia l .  Po r t l and  Typc  I ccmen t ,  c tc .  

S u r f a c e  Sea l  Length .  Lcng th  ( in  f c e t )  o f  s u r f a c e  sea l  mater ia l .  

Ben ton i t e  Seal Length .  Leng th  ( i n  feet) of ben ton i t e  seal .  

F i l t e r  Mater ia l .  F i l t e r  pack  sizc a n d  cons t i t uen t .  

F i l t e r  Pack  Leng th .  Leng th  ( i n  f c c t )  o f  f i l t e r  pack  mater ia l .  

Backf i l l  Length .  Leng th  ( in  f e e t )  o f  ma tc r i a l  used to des i r ed  to t a l  d e p t h .  

Backf i l l  Mater ia l .  Ma tc r i a l  used to b a c k f i l l  the  borehole  to des i r ed  to t a l  
d e p t h  f o r  comple t ion .  

S u r f a c e  Cas ing  Depth .  
(p ro tec t ive )  cas ing  cx tends .  

Borehole Diamete r .  
d r i l l ed  borehole.  

Top of Screen  Depth.  
t o p  of the  a c t u a l  sc reened  in t e rva l  ( w h e r e  slots begin).  

Screen  Length .  Lcngth  ( in  f e e t  to the  neares t  1/100rh f o o t )  of t h e  a c t u a l  
s c reened  sec t ion  of the  casing. 

Well To ta l  Depth .  Dcpth  ( f c e t  to the  neares t  1,'IOOth f o o t )  of t h e  
comple t ed  mon i to r  well. 

Borehole T o t a l  Depth .  Dep th  ( f c e t  to t h e  nc3rest  I i l O O t h  f o o t )  of t h e  
d r i l l ed  borehole.  

Dcp th  ( i n  f c e t )  below g r o u n d  s u r f a c e  t h a t  s u r f a c e  

Diarncter ( i n  f c e t  to the  nearcs t  1,'lOOrh f o o t )  of t h e  

Dep th  ( i n  f e e t  to t h e  neares t  1/100th f o o t )  to t h e  
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Revision 3 January 1989 

S O P  4 .3  
Page 16 



STANDARD OPERATING PROCEDURE 4.4- 

MONITORI-NG WELL DEVELOPblENT ! 
. .  

1. PURPOSE 

To remove fo re ign  mater ia ls  t h a t  m a y  have  been in t roduced  i n t o  t h e  g r o u n d w a t e r ,  
well  annu lus ,  o r  well screen d u r i n g  well instal la t ion a n d  to  f a c i l i t a t e  h y d r a u l i c  
c o m m u n i c a t i o n  between t h e  screened fo rma t ion  a n d  the mon i to r ing  well. 

2. DISCUSSION 

T h e  R e m e d i a l  Invest igat ion Plan ( R I P )  con ta ins  spec i f i c  detai ls  a b o u t  t h e  me thod  a n d  
e q u i p m e n t  to  be used f o r  deve lop ing  the  monitor ing well. Col lect ion a n d  measu remen t  
of s amples  a n d  documen ta t ion  of d a t a  will be pe r fo rmed  as  desc r ibed  i n  the  associated 
procedures .  

Moni to r ing  well  development  removes the f ines  f r o m  the borehole  n e a r  t h e  screen. 
T h e r e  a r e  f o u r  p r i m a r y  me thods  f o r  developing mon i to r ing  wells: ove rpumping ,  
r a w h i d i n g ,  je t t ing,  a n d  surging.  

A. O v e r p u m p i n g  involves pumping  the  well d o w n  as  low as possible 3 n d  a l lowing  
i t  to refi l l .  T h e  increased velocities c rea t ed  by ref i l l ing remove f ines .  T h i s  
method is not very e f f ec t ive .  because the wa te r  f low is i n  o n e  d i r ec t ion  a n d  a t  
re la t ively low velocities. 

B. R a w h i d i n g  is a mod i f i ca t ion  of overpumping.  A f t e r  the wa te r  is pumped  to 
the  su r face ,  i t  is e i the r  a l lowed to r u n  back in to  t h e  wel l  t h r o u g h  a foo t  
valveless p u m p  or  poured  b a c k  d o w n  the well. T h i s  m e t h o d  gene ra t e s  two- 
d i r ec t iona l  f l ow and is supe r io r  to overpumping.  

C. J e t t i n g  involves lowering a pipe in to  the  well with a ser ies  of wa te r  je ts  o n  
t h e  end .  T h e  jets point  horizontally.  T h e  high-pressure w a t e r  p u m p e d  
th rough  the  jets f lushes f i n e s  f r o m  the  fo rma t ion  a n d  b reaks  the  s k i n  caused 
by dr i l l ing.  As with the  o t h e r  methods.  f i nes  must occ3sional ly  bc pumpcd  
f r o m  the  well d u r i n g  deve lopmen t .  An  ex te rna l  wa te r  s u p p l y  is needed f o r  
je t t ing.  Ex te rna l  w a t e r  is introduced in to  the f o r m a t i o n  a n d  al ters  t he  
hydrochemistry.  These a r e  two major d i sadvan tages  of t he  j c t t i ng  method.  

D. Surg ing  involves ra is ing a n d  lowering a su rge  o r  s w a b  block inside the well. 
T h e  resul t ing motion of t he  wa te r  removes the borehole s k i n  a n d  f ines  f r o m  
the  fo rma t ion .  T h e  f ines  a n d  water  must  occasionally be r emoved  f r o m  t h e  
well  w i th  a s a n d  bai ler  to prevent  s a n d  locking of t h e  s u r g e  block. T h e  
r u b b e r  or vi ton seals on the  su rge  block a r e  the same d i a m e t e r  a s  t h e  inside of 
t he  well or  1/2 inch smaller  if surging is conduc ted  inside the  screened 
interval .  A 3-f t  s t roke  is typical .  

Su rg ing  c3n also be imp lemen ted  wi th  high-pressure a i r .  A high-pressure a i r  
pipe is lowered i n t o  the  well, a n d  surges of a i r  a r e  in t roduced .  Water may be 
l i teral ly  blown ou t  of t h e  top  of the well, a n d  water  c a n  be pumped  o u t  as  t he  
a i r  surging progresses. However ,  a i r  su rg ing  can i n t r o d u c e  a i r  i n t o  the  
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i '1 
i :: formation (altering the hydrochemistry) and  become enfrained in  the screens 

(reducing flow rates). .Plastic screens can  also be damaged i f  t he  a i r  surge is 
too violent. A specially fabr icated a i r  swab can  be used to prevent these types 
of damage. 

. .  

E. Surging with a vented (pressure-relief)  block (Appendix 5 .2 )  and rawhiding 
are  the preferred methods for  well dcvelopment. al though no one method is 
appropriate  fo r  all situations. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
informat ion  on the performance of f ie ld  activities. They should be consulted fo r  
specif ic  information about  equipment and  supplies; sample collection, preservation, 
packaging, and  shipping; decontamination procedures; and  documentat ion 
requirements.  Procedures directly associated with this SOP are  listed below. 

SOP No. SOP Title 

1.1 General Instructions fo r  Field Personnel 

1.6 General Equipment Decontamination 

-.- 7 -  Field l lcasurements  on Ground and Surface U:ater 
Samples 

3.1 Water Level Measurement 

4.3 Monitoring We I I Ins t a I la t ion 

6.1 Health and  Safety Monitoring of Combustible Gas 
Levels 

6.2 Health and  Safety Monitoring of Organic  Vapors 
with a Photoionization Detector 

6.3 Health and Safety iMonitoring of Organic Vapors 
with a Flame Ionization Detector 

3.2. Preparat ion 

3.2.1 Off ice  

A. Review the RIP and  SOPs listed in Section 3.1. 

B. Coordinate schedules/actions w i t h  the installation s taff .  

C. Obtain appropriate  permission for  property access 
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D. Assemble  t h e :  e q u i p m e n t  a n d  suppl ies  l i s ted  i n  A p p e n d i x  5.1. E n s u r e  t h e  
p r o p e r  o p e r a t i o n  o f  all. s a m p l i n g  equ ipmen t .  

Ensu re  t h a t  permission t o ' d i s c h a r g e  deve lopmen t  w a t e r  has  been o b t a i n e d  o r  
c o o r d i n a t e  e f f o r t s  to pu rchase  a p p r o p r i a t e  c o n t a i n m e n t  vessels f o r  
deve lopmen t .  

' : 

E. 

3.2.2. Documentation 

A. O b t a i n  a logbook f r o m  t h e  Q A  of f i ce r .  

B. R e c o r d  resu l t s  of t h e  e q u i p m e n t  check  i n  t h e  logbook. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  of t he  a p p r o p r i a t e  E R  P r o g r a m  d a t a  co l lec t ion  
f o r m s  (see I N D E X  TO SOPS). 

D. Consu l t  t h e  ER Program d a t a  a d m i n i s t r a t o r  f o r  a c u r r e n t  l ist  o f  i n f o r m a t i o n  
used i n  t h e  comple t ion  of  d a t a  forms .  

3.2.3. Field 

A. D e c o n t a m i n a t e  all  e q u i p m e n t  be fo re  deve lop ing  e a c h  wel l  a c c o r d i n g  to SOP 
1.6, G e n e r a l  E q u i p m e n t  Decon tamina t ion .  

B. Assemble  c o n t a i n e r s  f o r  t he  t empora ry  s to rage  of  w a t e r  p r o d u c e d  d u r i n g  well  
deve lopmen t .  T h e  con ta ine r s  must be s t r u c t u r a l l y  s o u n d ,  compa t ib l e  w i t h  
a n t i c i p a t e d  con taminan t s .  a n d  f i e ld  manageable .  

N O T E :  T r u c k - m o u n t e d  t a n k s  m a y  be r e q u i r e d  f o r  t h i s  ope ra t ion .  

3.3. Operation 

P e r f o r m  t h e  d e v e l o p m e n t  a s  soon  a s  prac t ica l  a f t e r  wel l  i n s t a l l a t ion ,  b u t  n o  soone r  
t h a n  24 hrs  a f t e r  g r o u t i n g  i s  comple ted .  Do  not  use a n y  d i spe r s ing  agents ,  ac ids ,  or  
d i s i n f e c t a n t s  to e n h a n c e  t h e  deve lopmen t  of  t h e  well. If p rob lems  or  u n u s u a l  
cond i t ions  a r e  encoun te red ,  n o t i f y  the  s i te  manage r  a s  soon  a s  possible.  

A. Assemble  t h e  necessary e q u i p m e n t  on a p las t ic  shee t  ou t s ide  of the sp lash  
range. 

B. R e c o r d  p e r t i n e n t  i n f o r m a t i o n  in  the  logbook a n d  on  t h e  Well Comple t ion  
A copy  of this f o r m  a n d  ins t ruc t ions  for  comple t ing  t h e  I n f o r m a t i o n  fo rm.  

f o r m  a r e  p rov ided  i n  S O P  4.3, Moni tor ing  Well Ins ta l la t ion .  

C. O p e n  t h e  mon i to r ing  well  a n d  t ake  the  a i r  mon i to r ing  r e a d i n g  a t  t he  top  o f  
t h e  cas ing  a n d  i n  t h e  b rea th ing  zone ( see  S O P  6.1, H e a l t h  a n d  S a f e t y  
Moni to r ing  of  Combus t ib l e  Gas Levels; S O P  6 . 2 ,  Hea l th  a n d  S a f e t y  Moni to r ing  
o f  O r g a n i c  Vapors  w i t h  a Photo ioniza t ion  Detec tor ;  a n d  SOP 6.3, Hea l th  a n d  
S a f e t y  Moni to r ing  of  O r g a n i c  Vapors  w i t h  a F l a m e  Ion iza t ion  Detec tor ) .  

D. Measure  dep th - to -wa te r  a n d  the  total  d e p t h  of  t he  mon i to r ing  ivel l  accord ing  
to SOP 3.1, Water Level Measurement .  
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2 3 .  

! , E. !The fo l lowing  well  deve lopmen t  procedures  were  d e r i v e d  f r o m  t h e  c u r r e n t  
! R o c k y  F la t s  - P l a n t  "L" procedures  (SOP 2.1 - A p p e n d i x  5.1) '-for well 

! !. . _ 1  ': 

4 [" development .  ' : 

1.  Note  the  in i t i a l  color,  t u rb id i ty ,  c l a r i t y ,  a n d  odor  o f  t he  wa te r .  

2 .  In o r d e r  t o  deve lop  t h e  e n t i r e  s a n d  pack of a well. t a p  w a t e r  will  be 
a d d e d  to the well to t he  levcl of the top of t h e  f i l t e r  pack. T h i s  
accelerates  deve lopmen t  of wells w i t h  low recha rge  rates  a n d / o r  
completely unsa tu ra t ed  conditions.  

3. T h e  well  will  t h e n  be su rged  wi th  a su rge  block seven t o  ten times, a n d  
wa te r  a n d  sed imen t  wil l  be removed f r o m  t h e  wel l  w i t h  a d a r t  va lve  
bailer,  s a n d  pump,  or  bot tom loading bailer.  T h i s  process will  be r epea ted  
th ree  t imes ( t h r e e  well bore s to rage  volumes).  T h e  vo lume  of wa te r  
removed f r o m  t h e  well a s  well as  t he  t u r b i d i t y  (us ing  a t u r b i d i m e t e r )  will  
be recorded a f t e r  each  well bore volume. 

4. A f t e r  removing three well bore volumes f r o m  t h e  well, t he  well wi l l  be 
a l lowed to recover  to wi th in  75% of t h e  o r ig ina l  s t a t i c  wa te r  level. A t  
this  t ime, t h e  f o r m a t i o n  water  t u r b i d i t y  will  be measu red  using a 
turbidimeter .  

5. If the t u r b i d i t y  has s tabi l ized f r o m  t h e  last p u r g e  volume,  t he  well is 
considered fu l ly  developed.  If t he  t u r b i d i t y  o f  t h e  well h a s  not  s tabi l ized,  
then ano the r  well bore s torage volume o f  t a p  w a t e r  wi l l  be a d d e d  a n d  the 
su rg ing  process repeated.  T h i s  process wi l l  be r epea ted  unci1 s tabi l izat ion 
occurs. 

I . -  
6. Moni to r ing  wells will  be redeveloped if more t h a n  t w o  inches  of s ed imen t  

exist  i n  a well. 

7.  Complete  the a p p r o p r i a t e  d a t a  e n t r y  r equ i r emen t s  o n  the  Well Complet ion 
In fo rma t ion  f o r m  to documen t  well development .  A copy  of t he  f o r m  a n d  
instruct ions f o r  complet ing it a r e  in S O P  4.3.  Moni to r ing  Well Instal la t ion.  

3.4. Postoperation 

3.4.1. Field 

A.  Ensure  t h a t  a l l  equ ipmen t  is accounted f o r ,  d e c o n t a m i n a t e d  (see SOP 1.6, 
Genera l  Equ ipmen t  Decontaminat ion) ,  a n d  r eady  f o r  s h i p m e n t .  

B. Restore  t h e  s i te  t o  t h e  presampling cond i t ions  a s  spec i f i ed  in  t h e  RIP  

C. Make s u r e  a l l  mon i to r ing  well locations a r e  properly s t a k e d  a n d  the location 
ID is r ead i ly  visible on the protect ive casing. 

3.4.2. Docurnenta tion 

A. Record c l eanup  a n d  hole' a b a n d o n m e n t  procedures  a n d  a n y  uccomple t ed  work 
( l ike s i te  res torat ion or long-term monitor ing)  in the logbook. 
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I ,  , !  I .  B. Complete logbook entries,  ver i fy  the -ac'curacy of entries, a n d  s ign/ ini t ia l  a l l  
pages. 

Review da ta  collection forms for  completeness. 
: [ -7 . , .  

C. 

3.4.3. O f f  ice  

A. 

B. 

C. 

D. 

Af ter  the  f i rs t  round of analyt ical  results have bcen received, determine and 
implement the appropriate  water  disposal method. 

Deliver original forms and  logbooks to the si te manager f o r  technical review. 
He/she will review, sign forms,  and  transmit to the document  control of f icer  
(copies to  the  files) fo r  eventual  delivery to the Dcpartrnent of Energy. 

Inventory equipment  and  supplies. Repair  or  replace all  broken or  damaged 
equipment.  Replace expendable  items. Return equipment  to the equipment  
manager a'nd report  incidents of malfunction or  damage. 

If samples have been collected fo r  analysis, contact the laboratory to ensure 
that  samples arr ived safely and  instructions fo r  sample analyses a re  clearly 
understood. 

1. SOURCES 

Barcelona, M J., J. P. Gibb, J. A. Helfrich,  and  E. E. Garske. 1985. "Pract ics l  Guide to 
Ground w a te  r .A ge nc y r epor t 
EPA/600/2-85/104. Washington, D.C.: U.S. Government Printing Off ice .  

Sa rn p 1 i n 3." L; .S. E n v i ro n me n t 3 I Pro t ec t ion 

Gass, Tyler  E., "Monitor Well Development." 1986. Water Well Journal  40, no. 1: 52-55 .  

Schalla, Ronald,  and  Robert  W. Landick. 1986. "A New Valved a n d  Air-Vented 
Plunger for  Developing Small Diameter Monitor Wells." Ground Water 
Monitorinn Review 6, no. 2: 77-80. 

5. 'APPENDICES 

5.1. Equipment a n d  Supplies  Check l i s t  

5.2. Surge  Block Schemat ic s  

5.3. Well Development Summary S h e e t  

5.4. Data  Form Completion 
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APPENDIX 5.1 

EQUIP ME NT.'A N D SUP P L I E S CHECK L IST 

Distilled w a t c r  

- Stopwatch 

Water level measurement probe 

Turbidimeter  

Plastic sheet 
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A P P E N D I X  5.4 

D A T A - ' F O R M  C O M P L E T I O N  . .  

Use a +pen  w i t h  b l ack  i n k  tha t  is not w a t e r  so luble  ( n o t  a f e l t - t i p  pen).  Make  a n  
e n t r y  in e a c h  b l ank .  Where there  is no d a t a  e n t r y ,  e n t e r  U N K  f o r  U n k n o w n .  N A  f o r  
Not Appl i cab le ,  o r  N D  f o r  Not  Done. I f  a n y  p rocedure  was  n o t  p e r f o r m e d  as 
p resc r ibed ,  g i v e  t h e  reason f o r  t he  c h a n g e  o r  omission on  t h e  f o r m .  To c h a n g e  a n  
e n t r y ,  d r a w  a s ingle  l ine  th rough  i t ,  a d d  the  co r rec t  i n f o r m a t i o n  a b o v e  i t ,  a n d  i n i t i a l  
t h e  change .  

WELL D E V E L O P M E N T  S U M M A R Y  S H E E T  

1. 

2 .  

Well No. Moni to r  well I D  N u m b e r .  

Q A  R e v i e w  By/Date.  S i g n a t u r e  of  person comple t ing  Q A  of  t h e  f o r m  
fo l lowed  by  t h e  d a t e  the  Q A  was  comple ted .  

Loca t ion .  Fac i l i t y  name  a n d  spec i f i c  a r e a  o f  t h e  f ac i l i t y  t h a t  t h e  well  is in. 

W.O.#. Work o r d e r  or job  number .  

Documen ta t ion .  

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Date .  D a t e  of deve lopmen t  of the  well. 

T ime .  Mi l i t a ry  t ime tha t  deve lopmen t  began. 

Method.  
etc.) 

Volume.  Volume of wa te r  evacua ted  f r o m  the  well. 

Appea rance .  Color a n d  t u r b i d i t y  of the  w a t e r  being e v a c u a t e d .  

By. In i t ia l s  of person p e r f o r m i n g  the  well dcve lopmcn t .  

Comments .  A n y  a d d i t i o n a l  i n fo rma t ion .  

Development  me thod  (i.e., bailer,  b l adde r  p u m p ,  s u r g e  & block, 
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. . . .  -* . . . . . .  .-..I 
, .  . 

. . .  
. .  . * - . .  _...? ...... - 

STANDARD OPERATING . .  PROCEDURE 4.5 

. .  ....... .. P . . . .  - . . . . . . .  

BOREHOLE GEOPHYSICAL LOGGING ! 

1 .  PURPOSE 

T o  provide guidelines f o r  geophysically logging boreholes. 

2. DISCUSSION 

T h e  Remedia l  Investigation P lan  (RIP)  provides informat ion  a b o u t  t h e  borehole 
logging requirements  f o r  a given site.  Geophysical techniques have  proven  to be 
va luable  tools in  de te rmining  lithologies, porosities a n d  moisture regime of var ious 
s t ra t igraphic  units. This  in format ion  is useful in the  decision making  process f o r  
choosing monitor ing well complet ion intervals.  T h e  sui te  of logs to  be r u n  is 
de te rmined  by the  d a t a  requi rements  of the s tudy.  T h e  fol lowing is a brief 
descr ipt ion of various commonly r u n  probes. 

Sonic  Probe - A sonic log shows t rave l  times of acoustic waves through rock in  
microseconds. T h e  18 or  36-inch t ransmit ter- to-receiver  (Tx-Rx)  spacing used f o r  this  
program allows the log to show extreme detai l  of the borehole wall. As 
discont inui t ies ,  such as  weathered par t ings a n d  cavities. come between the  t ransmi t te r  
a n d  receiver,  t ravel  times change drast ical ly  a n d  cause distortion of the  compressional 
(o r  P - )  wave. 

T h e  thickness of the discont inui ty  c a n  be measured by subtract ing 18 scale inches f o r  
the  18-inch spacing f r o m  the dis tor ted wave front .  For example,  if the  recorded 

evertical  dis tor t ion is 28 scale inches, the  discont inui ty  is approximately 10 inches 
thick.  T h i s  evaluat ion has  been subs tan t ia ted  by recording sonic logs i n  core  holes a n d  
compar ing  the results with discont inui t ies  found in core samples. 

CaliDer Probe - T h e  cal iper  probe is a single a r m  mechanical probe t h a t  is used to 
de te rmine  var ia t ion in  the d iameter  of a borehole. T h e  diameter  general ly  increases in 
cavi t ies  and ,  depending on the dr i l l ing  technique used, in weathered zones. An 
a p p a r e n t  decrease in  borehole d iameter  may result  f rom m u d  or  dr i l l -cut t ing 
accumula t ion  along the sides of the borehole a n d  in  the  bottom of a boring. Data  
f r o m  the  cal iper  log is used (1) to vertically locate cavi t ies  and  weathered zones a n d  
( 2 )  to correct  changes in  borehole d iameter  which direct ly  a f fec ts  the response of the 
gamma-gamma log a n d  the sonic log. T h e  caliper probe may also be used to de te rmine  
the  condi t ion  a n d  var ia t ion in d iameter  of casing. 

Gamma-Gamma Probe - T h e  single a r m  caliper probe is used to  decentral ize  the 
gamma-gamma probe against  the  wal l  of the borehole o r  against  the inside wal l  of 
well casing. As the  gamma-gamma probe is d r a w n  u p  through the  borehole,  gamma 
rays a r e  rad ia ted  f r o m  a radioact ive source (Cesium-137) into the sur rounding  
mater ia l .  Some rays a r e  scat tered a n d  absorbed by collisions with electrons wi th in  the 
mater ia l ;  whereas other  rays re turn  to a radiat ion detector and  a r e  counted.  T h e  
n u m b e r  of re turned  rays is inversely proport ional  to the approximate bulk densi ty  of 
the  sur rounding  material .  Densit ies of rock along the walls of a borehole a r e  
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ident i f ied ,  by a number of 'counts per second with a lesser densi ty  giving higher  
counts. By using a compensated. density probe. (2 detectors), a n d  cal ibrat ing the  system 
to known values, the  counts  can  be  t ianslated to actual  density values. 

Natura l  Gamma Probe - The natural  gamma probe detects gamma radiat ion that  
natural ly  occurs i n  all rock and  records the radiat ion in counts per second. The  log, 
which shows relative changes in radiation is used fo r  lithologic ident i f icat ion and  
s t ra t igraphic  correlation and  is  not directly sensitive to weathering. Siltstone, fo r  
example,  is ident i f ied by a higher count ra te  than  limestone. 

Electric Probes - T h e  Guard  Resistivity probe contains  a wire coil and  two closely 
spaced electrodes. In a f luid-f i l led boring, the coil measures the relative resistivity, in 
ohm-m, of the f lu id  which corresponds to the resistance of the surrounding s t ra ta .  
This  log can  be used fo r  s t ra t igraphic  correlation f o r  si te character izat ion programs. 
Formation water  resistivity can  also be determined f r o m  this log. 

The  Single-Point Resistance log measures a direct  contact  with the formation with 
respect to  a sur face  reference point. The  relatively shallow radius of investigation (3" 
- 5  ") enables precise recording of formation contacts. However, the log response, 
measured in ohms, is strongly affected by lithology, the resistance of the dril l ing f lu id  
and  the rugosity of the borehole. 

The  Spontaneous Potential  (SP) probe basically utilizes the same electronic 
configurat ion as the Single-Point Resistance and  is used to measure variations in the 
natural  electrochemical potential. The  potential, (electrochemical) measured in 
millivolts, results if a contrast  exists between the resistivities of the borehole f luid a n d  
the formation pore water.  I t  can also rcsult from oxidation-reduction (redox) r rom 
sulf ide mineralization (e.g. pyri te j  o r  f rom a "stre3ming" potential which results r r o m  
f lu id  f low into o r  out  of the formation.  

.Another resistance probe is the 16-inch normal. This  probe utilizes current  a n d  
potential  electrodes in the borehole and  on the surface.  

In general, t h e  resistivity logs a re  mainly used f o r  lithologic ident i f icat ion and  
determining bed thickness. The  SP and  16-inch normal can be reviewed to provide 
support ive hydrogeologic information.  

Neutron Probe - As the neutron probe is drawn up the borehole, neutrons a re  emit ted 
f rom a n  Americium-241 Beryllium source into the surrounding s t ra ta .  Some of these 
neutrons a re  slowed down o r  thermalized, by collisions with atomic nuclei in the 
surrounding strata. while other  neutrons a re  returned to a detector and  are  recorded in 
counts per second. Because hydrogen is the most e f fec t ive  thermalizing element, a 
decrease i n  re turned neutrons indicates an  increase in hydrogen which i n  turn implies 
an increase i n  porosity fo r  clean sediments below the water table. Clayey sediments 
contain chemically bound hydrogen which thermalize neutrons.  

Temoerature  Probe - The f i r s t  probe used in any  borehole is usually the temperature  
probe. This  probe continuously records the thermal gradient of the borehole f lu id  
immediately surrounding the thermistor as the probe is lowered f rom the surface to 
the bottom of the hole. 

, 
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I T h e  logging equipment  is cal ibrated to present. da t a  in  degrees Celsius. Temperature  
d a t a  provides information as  to thessource of inner  borehole f low a n d  s ta t ic  water 
levels. ' .  

1 .  

._... 

Fluid Resistivitv Probe - Fluid resistivity logs record the borehole f luid resistivity 
directly as the borehole f luid passes between electrodes within the probe. Changes in 
f luid resistivity can  indicate the in-flow o r  out-flow of water as well as the water 
quali ty.  

PROCEDURE 

3.1. Associated Procedures 

Information that  applies to most f ie ld  activit ies is provided in SOPs 1.1-1.10. In  
addi t ion to the RIP, those SOPs provide guidance tha t  may supplement the 
information i n  this procedure. They should be consulted as necessary to obtain 
specific information about  equipment  and  supplics; sample collection, preservation, 
packaging, and  shipping; decontamination procedures;  a n d  documentat ion 
requirements. Procedures directly associated with this SOP a re  listed below. 

SOP No. SOP Ti t le  

1.1 General  Instructions f o r  Field Personnel 

1.6 General  Equipment Decontamination 

5.1 Soil 3nd Rock Borehole Logging s n d  Sz~mpling 

6.5 Screening Samples l o r  Alpha Emit ters  

3.2. Preparation 

3.2.1. O f f i c e  

A. Review the RIP a n d  SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation s t a f f .  

C. Obtain appropriate  permission for  property access. 

D. Assemble the equipment and  supplies listed in Appendix 5.1. Ensure the 
.Make sure  tha t  the calibration proper operation of all sampling equipment. 

dates  a re  current .  

3.2.2. Documentation 

A. Obtain a logbook from the Q A  officer 

B. Record results of the equipment  check and  cal ibrat ion dates in the  logbook. 

C. Obtain a suff ic ient  number of the appropriate  ER Program da ta  collection 
forms (see INDEX TO SOPs). 
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t .  D. Consu l t  t h e  ER P r o g r a m  d a t a  a d m i n i s t r a t o r  f o r  a c u r r e n t  l ist  o f  i n f o r m a t i o n  
used  i n  t h e  comple t ion  of  d a t a  forms .  

' .  I-" 

3.2.3. Field 

A. Record  a l l  i n f o r m a t i o n  necessary to co r rec t ly  i n t e r p r e t  t h e  log o n  the  
h e a d i n g  inc lud ing :  

o Well ID N u m b e r ;  

o Pro jec t  N u m b e r ;  

o Cl ien t ;  

o Bi t  size; 

o Cas ing  size; 

o Locat ion  of  t h e  zero-depth  of  t h e  log, wh ich  m a y  be t h e  t o p  of t h e  
casing, g r o u n d  level,  or  some o t h e r  spec i f i ed  poin t ;  

o Heigh t  of  t h e  top of t h e  cas ing  above  g r o u n d  level;  

o D e p t h  of  t h e  bo t tom of the  casings; 

o T o t a l  d e p t h  dr i l led :  

o T y p e  a n d  level of d r i l l i ng  f l u i d ;  

o D a t e  of logging; 

o Logging  engineer ;  

o Logging  speed;  

o T ime-Cons tan t ,  w h e r e  appropr i a t e ;  

o Ca l ib ra t ion  a n d  s t a n d a r d i z a t i o n  d a t a ;  

o Logging  tool s e r i a l  numbers ;  a n d  

o A n y  a d d i t i o n a l  p e r t i n e n t  i n fo rma t ion .  

B. Dete rmine  a n d  r eco rd  t h e  source- to-de tec tor  d i s t ance  f o r  nuc lea r  r ad ia t ion  
tools a n d  t h e  f o c u s i n g  w i d t h  f o r  focused  res i s t iv i ty  tools. 

C. I n  res i s t iv i ty  logging, s ample  t h e  d r i l l ho le  f l u i d  a n d  r eco rd  i ts  res i s t iv i ty  
so t h a t  t r u e  res i s t iv i ty  f o r  t h e  s t n t a  can  be  ca l cu la t ed .  

D. C lea r ly  record  c a l i b r a t i o n  a n d  s t a n d a r d i z a t i o n  m a r k s  on  a l l  logs to 
demons t r a t e  t h e  r e l a t ionsh ip  be tween t h e  log sca le  a n d  s t a n d a r d  
ca l ib ra t ion  procedures .  
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I 

I .  
I .  

I-- 

E. 

F. 

Assemble the doynho le  logging tool. 

Decontaminate logging .tool ,and cable (See SOP 1.6, Genera l  Equipment  
Decontamination).  . . 

- . .  . -  

3.3 Operation 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

Set-up and  conduct pre-calibration procedures. 

Star t  the built-in generator.  

Rig up a hanging or table sheave wheel pulley on the dr i l l  r ig  a s  appropriate .  

Measure the temperature,  salinity,  and  conduct ivi ty  of the dr i l l  f lu id  if 
possible. 

Assemble the probe to be run ,  a t tach the probe to the cable head, and  
cal ibrate  the  tool i f  appropriate.  

Set the probe into the well bore and  lower to the depth requested. 

Check the zero and  span calibrations of the  analog chart  recorded if i t  is 
being used for  real-time log response display. 

Begin the logging sequence. 

I .  Generally,  t h e  temperature and f l u i d  resistivity p robe  would be the f i r s ;  
probe r u n .  Logging speed must be constant and  slow enough so that 
temperatures accurately represent true depths  on the log. The  logs a re  
collected while lowering the  probe in the  borehole as passage of the  probe 
through the center column disturbs the thermal  regime. 

2. Spontaneous Potential, Electric and/or  the natural  gamma are  typically 
the second probe run  in  the borehole. 

a. For electric measurements, a test box with known resistor values and  
clip leads to a t tach to the various electrodes, surface electrode (mud 
plug), and  cable a rmor  would be uti l ized to determine that  proper 
values are  observed and  recorded. 

b. To field test the natural  gamma funct ion.  place 3 low-level gamma 
source sleeve over o r  near the gamma detector to observe typical 
count  rates. 

c. Repeat sections of the natural  gamma logs and  electric logs would be 
recorded as appropriate  to ascertain that  selected logging parameters 
a r e  providing opt imum response. 

3. The full-waveform sonic probe would be the third probe run in the 
bore hole. 
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a.  P e r f o r m  a n  ope ra t ion  c,heck.b.y l i s t en ing  f o r  t h e  a u d i b l e  c l i ck ing  o f  
t h e  t r a n s m i t t e r  a n d  g e n t l y  s c r a t c h i n g  the  t w o  rece ivers  w i t h  
f i n g e r n a i l s  t o  obse rve  a signal.  

A n  oscil loscope is rou t ine ly  used to obse rve  t h e  o u t p u t  s igna ls  wh i l e  
logging. 

. 

b. 

c. R e p e a t  sec t ions  wou ld  be r eco rded  a s  a p p r o p r i a t e  t o  a sce r t a in  t h a t  
se lec ted  i n s t r u m e n t  se t t ings  a r e  p r o v i d i n g  o p t i m u m  response,  

4. G u a r d  Res is t iv i ty ,  Neu t ron ,  a n d  N a t u r a l  G a m m a  wou ld  be  t h e  nex t  
s igna l s  t o  be recorded .  

a. 

b. 

C. 

d. 

e. 

To f i e l d  test t h e  n a t u r a l  g a m m a  f u n c t i o n ,  p lace  a low-level g a m m a  
source  sleeve ove r  or  nea r  t h e  g a m m a  de tec to r  t o  obse rve  t y p i c a l  
c o u n t  rates. 

T h e  G u a r d  res i s t iv i ty  f u n c t i o n  is f i e l d  checked  w i t h  a test box  
c o n t a i n i n g  k n o w n  resistor va lues  a n d  c l i p  leads  3s desc r ibed  i n  3.3, 
H2. 

A r ad ia t ion  s u r v e y  i n  t h e  i m m e d i a t e  v i c in i ty  of  t h e  d r i l l  s i te  wi l l  be 
c o n d u c t e d  by  t h e  logging o p e r a t o r  t o  d e t e r m i n e  a n d  record  t h e  
ex i s t ing  background  to ta l  c o u n t  r a d i a t i o n  level p r io r  to r e m o v i n g  
e i t h e r  the  n e u t r o n  or gamma-gamma source  f r o m  i t s  s to rage  sh ie ld .  

.A s imi la r  su rvey  wi l l  be p e r f o r m e d  a f t e r  [he  logging ope r3 to r  h 3 s  
rep laced  the  last  source  in  i t s  sh ie ld .  

R e p e a t  sec t ions  wou ld  be r u n  a s  a p p r o p r i a t e  to a sce r t a in  t h a t  
i n s t r u m e n t  se t t ings  a n d  logging speed  p r o v i d e  o p t i m u m  resolution. 

5 .  G a m m a - G a m m a  dens i ty  a n d  ca l ipe r  logs wou ld  compr ise  t h e  nex t  logging  
r u n  

a. 

b. 

C. 

d .  

e. 

A r a d i a t i o n  s u r v e y  i n  t h e  i m m e d i a t e  v i c in i ty  o f  t h e  d r i l l  s i te  wi l l  be 
conduc ted  by the  logging o p e r a t o r  to d e t e r m i n e  a n d  record  the  
ex i s t ing  background  to ta l  c o u n t  r a d i a t i o n  level p r io r  to r emov ing  
e i t h e r  t he  n e u t r o n  o r  gamma-gamma source  f r o m  i t s  s to rage  sh ie ld .  

A s imi l a r  su rvey  will  be p e r f o r m e d  a f t e r  t he  logging  ope ra to r  has  
rep laced  the  last  sou rce  in  i ts  sh ie ld .  

C a l i b r a t e  t he  gamma g a m m a  d e n s i t y  f u n c t i o n  by t a k i n g  s n d  r eco rd ing  
r ead ings  w i t h  t h e  probe  i n  bo th  a n  a l u m i n u m  a n d  luc i t e  ca l ib ra t ion  
b lock  set. 

Ca l ib ra t e  t h e  ca l ipe r  logs by us ing  s t a n d a r d  r e fe rence  collars.  

R e p e a t  sections wou ld  be r u n  a s  a p p r o p r i a t e  to a sce r t a in  t h a t  
i n s t rumen t  se t t ings  a n d  logging speed  a r e  p rov id ing  o p t i m u m  
response. 
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I ,  
<. : 

: i-: 

6 .  Geon ics  EM-39 i n d u c t i o n  i n s t r u m e n t  js comple t e ly  i n d e p e n d e n t  f r o m  t h e  
o t h e r  p robes  a n d  modules.  

! 
' : 

3.4. Postoperation 

3.4.1 Field 

A. Ensure  t h a t  all e q u i p m e n t  is accoun ted  f o r  a n d  d e c o n t a m i n a t e d  (See SOP 1.6, 
G e n e r a l  E q u i p m e n t  Decon tamina t ion ) .  

B. M a k e  s u r e  a l l  bo reho le  loca t ions  a r e  p rope r ly  s t a k e d  a n d  t h e  loca t ion  ID is 
r ead i ly  visible.  

C. P r o v i d e  t h e  f i e l d  t e a m  l eade r  w i t h  a l l  comple t ed  Log of Boreho le  forms .  

D. Logging  o p e r a t o r  wi l l  p rov ide  a d r a f t  copy  o f  e a c h  log a s  wel l  a s  a copy  of  
t h e  o r ig ina l  " raw"  d i g i t a l  log d a t a  to  t h e  f i e l d  t cam l e a d e r  b e f o r e  l eav ing  t h e  
p l a n t  si te.  

3.4.2 Documentat ion 

A. Comple te  logbook en t r ies ,  ve r i fy  t h e  a c c u r a c y  of  en t r ies ,  a n d  s ign / in i t i a l  
a l l  pages.  

B. Rev iew d a t a  co l lec t ion  f o r m s  f o r  comple tcness .  

3.4 .3 .  O f f i c e  

A.  Del iver  o r ig ina l  f o r m s  a n d  logbooks to the  d o c u m e n t  c o n t r o l  o f f i c e r  ( w i t h  
copies to t h e  s i te  m a n a g e r  a n d  fi les) f o r  e v e n t u a l  de l ive ry  to t h e  D e p a r t m e n t  
of  Ene rgy .  

B. Inven to ry  e q u i p m e n t  a n d  supplies.  R e p a i r  o r  r ep lace  a l l  b r o k e n  o r  d a m a g e d  
equ ipmen t .  Rep lace  e x p e n d a b l e  items. R e t u r n  e q u i p m e n t  to t h e  e q u i p m e n t  
manage r  a n d  r epor t  i n c i d e n t s  of ma l func t ion  or damage .  

C. Supp ly  geophys ica l  subcon t rac to r  a l l  necessary  i n f o r m a t i o n  f o r  gene ra t ion  of  
s u m m a r y  plots a n d  f e n c e  d i ag rams  w h e n  appropr i a t e .  

D. In t e rp re t  well  logs in  o r d e r  to de t e rmine  t h e  i n f o r m a t i o n  r e q u i r e d  f o r  t he  
project.  

E. A r ep roduc ib le  m y l a r  f i l m  a n d  f i v e  copies of  t h e  f i n a l  logs a n d  processed 
d ig i t a l  d a t a  o n  compa t ib l e  f loppy  d isks  wi l l  be p rov ided  by  the  logging 
eng inee r  t o  t h e  f i e l d  t e a m  leader .  

4. SOURCES 

Tennessee  SSC Si t e  Geologica l  a n d  Hydrologica l  T e s t i n g  P rogram.  A p p e n d i x  H., 
~ M s y  12, 1988. E d i t e d  by P.D. Manhard t . .  Tennessee  Techno logy  Founda t ion .  
Knoxv l l e ,  Tennessee .  
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I Geophysical Borehole Logging Handbook foy .Coal Exploratjon. G.L. Hoffman,  G.R. 
L .. Jordon & G.R. Wallis. Published by The Coal Mining Research Centre, 

Edmonton, Alberta, Canada .1982. ' Library of Congress Cat. Card No. 
I ! 
.I. 

ISBN 0-969 1048-0-4 

5. APPENDICES 

5.1. Equipment  and Supplies Checklist 

5.2. Logging Report 

5.3. Processing Report 
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APPENDIX 5.1 

EQUIPMENT. A N D  'SUPPLIES CHECKLIST 

Downhole probes 

Surface modules and  analog chart  recorder 

Logging vehicle 

Geonics EM-39 portable  borehole induction logging system 

3/16" four-conductor  steel armored logging cable 

Logging Report Forms 

Processing Report  Forms 

Gamma Check Source 

Tape 

Measuring Tape 

I nde I i b le Ma r k e r 

Hand-held c3lculator 
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A P P E;N D I X -5.2 

LOGGING' REPORT 
. .  

PROBE INFORMATION 

Neu t ron  P r o b e  Rad ioac t ive  Source: 

Type  Strength Curies 

Spacing Between Source and  Detector inches 

S/N of Probe S/N of Source 
I 

G a m m a - G a m m a  P r o b e  Rad ioac t ive  Source: 

Type  Strength Curies 

Spacing Between Source and  Detector inches 

S /N of Probe S/N of  Source 

Neu t ron  G a m m a  Probe: 

Time Const3nt Logging Speed f t / m i n . .  

Recorder  Sensitivity Zero Positioning. 

S /N of Probe S/N of Source 

Rocky Flats Plant  ER Program SOP8 
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APPENDIX ' 5 2 ,  Concluded . .  . .  
LOGGING REPORT 

I ,. 

I 

! 
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INPUT FILE OUTPUT FILE DATE 

I '1 
! 

PROCESSING S T E P S  

APPENDIX 5.3 
. .  

PROCESSING REPORT 
' : 

P R O C E S S I N G  R E P O R T  

I I I 
I I I 
I I I 
I I I 
I i I 
I i I 

I I i 
I I I 

I I 

I I I 
I I I 
i I I 
I I I 
I I I 
I I I 
I I I 
I I I 

FINAL FILE NAYEB: 

HEADER FILE NAYEB: 

PLP FILE NAYEB: 

ARCHIVE FILE NAYEB: 

ARCHIVE TYPE: VOL. NO. 

D A T A  01SfRI8UTlON 
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I -  

I 

I 

STAND'ARD OPERATING PROCEDURE 5.1 

SOIL AND ROCK BOREHOLE LOGGING AND SAhlPLING 

1 .  PURPOSE 

T o  desc r ibe  the  phys ica l  n a t u r e  of conso l ida t ed  o r  unconsol ida ted  s u b s u r f a c e  e a r t h e n  
ma te r i a l s  e n c o u n t e r e d  d u r i n g  a u g e r ,  ro t a ry ,  or  o t h e r  d r i l l i ng  ac t iv i t i e s  a n d  co l lec t  
s amples  of  t he  e a r t h e n  ma te r i a l s  f o r  f u r t h e r  eva lua t ion .  

2. DISCUSSION 

The R e m e d i a l  Inves t iga t ion  P lan  ( R I P )  c o n t a i n s  spec i f i c  de t a i l s  a b o u t  t h e  p r o c e d u r e s  
a n d  e q u i p m e n t  f o r  t h i s  SOP. R e f e r  to the  R I P  f o r  t h e  type  of samples  to be co l lec ted .  
Col lec t ion  a n d  measu remen t  of  s amples  a n d  t h e  d o c u m e n t a t i o n  of  d a t a  wi l l  be  
p e r f o r m e d  a s  desc r ibed  in  t h e  assoc ia ted  procedures .  

Before  f i e l d  d r i l l i n g  begins,  a l l  m a n a g e m e n t  personnel s h o u l d  o b t a i n  i n f o r m a t i o n  
a b o u t  expec ted  geologic a n d  hydrogeologic  cond i t ions  a t  the site.  T h e  R I P  inc ludes  
d i r ec t ions  f o r  s ampl ing  methods ,  loca t ion ,  a n d  de ta i l s  f o r  t h e  s i t e  w h e r e  t h e  f i e l d  
personnel  will  work .  

, 

Most si tes where  soil a n d  rock borehole  logging  a n d  sampl ing  a r e  c o n d u c t e d  i n c l u d e  
uncor ; ? l ida t ed  depos i t s  of va ry ing  th ickness  ove r  consol ids ted  bed rock  a t  d e p t h  T h e  
Log oT Borehole Form (.Appendix 5.2)  h i l l  be used For record ing  l i tho logic  d e s c r i p t i o n s  
of  both soils a n d  rocks. 

3. PROCEDURES 

3.1. Associated Procedures 

Before  e v e r y  ope ra t ion ,  a r ev iew of t h e  SOPs  1.1-1.10 is necessary.  These  SOPs  c o n t a i n  
i n f o r m a t i o n  on  t h e  p e r f o r m a n c e  of f i e ld  ac t iv i t ies .  T h e y  s h o u l d  be  consu l t ed  fo r  
spec i f i c  i n f o r m a t i o n  on e q u i p m e n t  a n d  suppl ics ;  samplc  co l lec t ion ,  p re se rva t ion .  
packag ing ,  a n d  sh ipp ing ;  d e c o n t a m i n a t i o n  procedures ;  a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  P rocedures  d i r ec t ly  assoc ia ted  with th i s  SOP a r e  l isted below. 

S O P  No. SOP T i t l e  

1.1 Gene ra l  In s t ruc t ions  f o r  Field Personnel  

1.3 Sample  Con t ro l  a n d  Documen ta t ion  

I .4 Sample  C o n t a i n e r s  a n d  Preserva t ion  

1.5 G u i d e  to Hand l ing .  Packaging ,  a n d  S h i p p i n g  of 
Samples  

0 

. .  
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s .  

j .  

I.. i 
r 

S O P  NO. S O P  T i t l e  

1.6 G e n e r a l  E q u i p m e n t  Decon tamina t ion  

4. I Soil Bor ing  

4.2 Rock  Bor ing  

3.2. Preparation 

3.2.1. Off ice  

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Review t h e  R I P  a n d  SOPs  l i s ted  in  Sec t ion  3.1. 

Coord ina te  schedu les / ac t ions  w i t h  t h e  ins ta l la t ion  s t a f f .  

O b t a i n  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 
> 

Assemble the  e q u i p m e n t  a n d  suppl ies  listed i n  A p p e n d i x  5.1. E n s u r e  the  
p rope r  ope ra t ion  of a l l  s a m p l i n g  equ ipmen t .  

N o t i f y  the  ana ly t i ca l  l a b o r a t o r y  of sample  types, t h e  n u m b e r  of samples ,  a n d  
the  approx im3te  a r r i v a l  d a t e .  

Con tac t  the  c a r r i e r  t ha t  wi l l  t r anspor t  samplcs  to o b t a i n  i n f o r m a t i o n  on 
regula t ions  a n d  spec i f ica t ions .  

Con tac t  t he  members  of t h e  s u r v e y  c r e w  a n d  i n f o r m  t h e m  of t h e  a p p r o x i m a t e  
d a t e  tha t  g round  su rveys  will  begin.  

3.2.2. Documentation 

A.  O b t a i n  a logbook f r o m  the  Q.4 o f f i c e r .  

B. Record  results of t h e  e q u i p m e n t  check  i n  the  logbook. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  of a p p r o p r i a t e  E R  Program d a t a  co l lcc t ion  f o r m s  
(see I N D E X  TO SOPs). 

D. Consul t  t he  ER Program d a t a  a d m i n i s t r a t o r  f o r  a c u r r e n t  list of i n f o r m a t i o n  
used in  t h e  comple t ion  of  d a t a  forms .  

3.2.3. Field 

A. Decon tamina te  a l l  s a m p l i n g  e q u i p m e n t  before  t a k i n g  t h e  f i r s t  s a m p l e ,  a n d  
be tween sampl ing  in t e rva l s  (see S O P  1.6, Gene ra l  E q u i p m e n t  D e c o n t a m i n a t i o n ,  
a n d  the  RIP).  
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I >  
Reco rd  a l l  p e r t i n e n t  i n f o r m a t i o n  (da te ,  s i te ,  I D  n u m b e r ,  a n d  loca t ion)  i n  t h e  

1.- logbook or t h e  a p p r o p r i a t e  d a t a  fo rm.  No te  f i e l d  cond i t ions ,  u n u s u a l  
c i rcumstances ,  a n d  w e a t h e r  condi t ions .  

r 

B. 

C. Permanen t ly  a t t a c h  a soil s ample  iden t i f i ca t ion  labe l  to e a c h  sample  con ta ine r .  

3.3. Operation 

3.3.1. Loerrine SamDles 

A.  Whenever  a s a m p l e  is co l lec ted ,  comple te  a desc r ip t ion  of t h e  sample  us ing  t h e  
Log of Borehole f o r m  ( A p p e n d i x  5.2) F i l l  o u t  these  f o r m s  accord ing  to t h e  
i n f o r m a t i o n  desc r ibed  i n  Append ix  5.3. Inc lude  all sca le  d r a w i n g s  t h a t  
f u r t h e r  desc r ibe  t e x t u r a l  va r i a t ions  in  t h e  logbook. I f  c a m e r a s  a r e  pe rmi t t ed  
o n  the  si te,  use pho tographs  instead of  d rawings .  

NOTE: Wheneve r  a s ample  is collected f o r  l a b o r a t o r y  ana lys i s ,  a cus tody  
record  mus t  be in i t i a t ed  on the  Cus tody  T r a n s f e r  R e c o r d / L a b  Work Reques t  
f o r m  a n d  a Soil  Sample  Iden t i f i ca t ion  Label  a f f i x e d  to t h e  sample  con ta ine r .  
S O P  1.3, Sample  Con t ro l  a n d  Documen ta t ion ,  con ta ins  cop ie s  of t he  f o r m  a n d  
labe l  as well as in s t ruc t ions  f o r  comple t ing  the  f o r m  a n d  labe l .  

B. Gross phys ica l  p rope r t i e s  of the  sample  c a n  be desc r ibed  by u n a i d e d  visual 
observa t ion  o r  inspec t ion  unde r  a h a n d  lens. Wheneve r  feas ib le ,  p r e p a r e  
sample  desc r ip t ions  by  observ ing  f resh  su r faces  or  cu t t i ngs .  

C. Wash cu t t ings  f r o m  mud  ro t a ry  bor ing  in c lear  w a t e r  to r emove  d r i l l i n g  mud .  
Use  a s t r a i n e r  w i t h  a l a rge  capac i ty  d u r i n g  t h e  wash ing  process.  

D. Spl i t  t h e  co re  lengthwise ,  so tha t  t he  i n t e r i o r  c a n  be in spec ted  w h e n  possible. 
P lace  co re  in c a r d b o a r d  box a f t e r  inspec t ion .  Labe l  top .  bo t tom,  a n d  co re  
in t e rva l  on  box. T h e  co re  box will  be l i ned  w i t h  p las t ic  to min imize  cross- 
con tamina t ion .  M a r k  un recove red  core  in t e rva l s  w i t h  b locks  of wood. Use  
t w o  p e r m a n e n t  m a r k e r s  of d i f f e r e n t  co lors  to d r a w  pa ra l l e l  l ines on  t h e  co re  
so tha t  i ts  p rope r  posit ion i n  the core box can  be m a i n t a i n e d  d u r i n g  a n d  a f t e r  
f u t u r e  inspec t ions  w h e n  possiblc (opt iona l ) .  

E. Record  all  l i nea r  measu remen t s  i n  f ee t  o r  ten ths  of f cc t .  no t  inches.  

F. Blow coun t s  a r e  to be coun ted  f o r  each  O.j-ft pene t r a t ion  of the  sp l i t  spoor, 
samples  d u r i n g  t h e  S t a n d a r d  Penet ra t ion  Test.  

G. Percent  core  r ecove ry  is a measure  of co r ing  e f f i c i e n c y  a n d  rock qua l i ty .  If 
co r ing  progresses g radua l ly ,  a ha rd  sands tone  to a s t r o n g l y  fissile shale.  t h e  
pe rcen t  recovery  will  be a f f ec t ed .  O n c e  the  c o r e  is sho \ rq  to t h e  f i e l d  
representa t ive  ( p r e f e r a b l y  whi le  still  i n  t h e  core  ba r re l  it- i t  i;: a sp l i t -core  b s r -  
rel). measure  t h e  total  l ength  recovered. Somet imes  i t  is po js ib le  to d e t e r m i n e  
where  co re  loss occur rcd  i n  . t h e  run .  T h e  fo l lowing  s l u e s  a r e  somct imes  
present:  p lugging  o f f  d u r i n g  dr i l l ing .  i n t ense  f r a c t u r i n g  in ce r t a in  sec t ions  of 
co re  (possibly co r re l a t ed  wi th  rough,  h igh  v ib ra t ions  d u r i n g  d r i l l i ng ) .  a n d  
rolled a n d  r ecu t  pieces of core.  

. .. 

I 
Rocky Flata Plant ER Program SOPS 
Revi3ion 3 J a n u a r y  1989 

SOP 5 . 1  

Page 3 



. '., 

i 
H. T h e  rock  q u a l i t y  des igna t ion  ( R Q D )  is based o n  a ' m o d i f i e d -  c o r e - r e c o v e r y  

p r o c e d u r e  a n d  ind i r ec t ly  on  t h e  n u m b e r  of  f r a c t u r e s  a n d  t h e  a m o u n t  o f  
s o f t e n i n g  o r  a l t e r a t i o n  in  t h e  rock mass. O b t a i n  t h e  measu re  b y ' s u m m i n g  u p  
t h e  to ta l  l eng th  of core  recovered  a n d  c o u n t i n g  o n l y  those re la t ive ly  h a r d ,  
sound  pieces o f  c o r e  t h a t  a r e  f o u r  inches  in length  o r  longer .  See S tags  a n d  
Z ienk iewi t z  (1968) f o r  a n  example  of a n  R Q D  computa t ion .  I t  is necessary  to  
d i s t ingu i sh  be tween  n a t u r a l  f r a c t u r e s  a n d  those caused  by  d r i l l i ng  o r  r ecove ry  
opera t ions .  D e p e n d i n g  on  the  eng inee r ing  o r  hydrogeologic  r equ i r emen t s  of 
t h e  pro jec t ,  b r e a k s  i n d u c e d  a long  h igh ly  an i so t rop ic  p l anes  ( l ike  f o l i a t i o n  o r  
bedd ing)  m a y  be  coun ted  as  n a t u r a l  f r ac tu res .  L e n g t h s  tha t  c o n t a i n  s t r o n g  
a n d  r ecemen ted  f r a c t u r e s  shou ld  be measu red  in total .  

ROD Q U A L I T Y  O F  ROCK MASS 

90- 100 Excel len t  
75-90 Good 
50-75 F a i r  
25-50 2 Poor  
0-25 Very  Poor 

I. Pe rcen t  Dr i l l i ng  F lu id  Recovery- - the  vo lume  of f l u i d  losses a n d  t h e  in-  
t e rva l  ove r  w h i c h  they  occur .  Fo r  example ,  n o  f l u i d  loss means  t h a t  no  f l u i d  
w a s  lost excep t  t h r o u g h  spil lage a n d  f i l l i ng  t h e  hole. Pa r t i a l  f l u id  loss means  
t h a t  a r e t u r n  w a s  ach ieved ,  bu t  t he  a m o u n t  of r e t u r n  was  s ign i f i can t ly  less 
t h a n  the  a m o u n t  be ing  pumped .  C o m ~ l e t e  f lu id  loss me3ns tha t  no  Fluid 
r e tu rned  to t h e  s u r f a c e  d u r i n g  the p u m p i n g  ope ra t ion .  .A c o n b i n 3 ; i o n  ot' 
op in ions  f r o m  t h e  f ie ld  p e x o n n e l  a n d  the  d r i l l e r  on  th i s  ma t t e r  w i l l  resu l t  i n  
t h e  best e s t ima te .  Make  a c rude ,  re la t ive ly  e f f e c t i v e  e s t ima te  by  p l ac ing  a 
ca l ib ra t ed  s t ick  i n  t h e  rec i rcu la t ion  pit.  Es t ima te  t h e  r e t u r n  f low a n d  vo lume  
of t h e  p i t  a t  i n t e r v a l s  of one-ha l f  f t  to one f t  on  t h e  s t ick .  

R e c o r d  t h e  pe rcen t  d r i l l i ng  f l u i d  recovery  us ing  the  te rms  "no  f l u i d  loss," 
"pa r t i a l  f l u i d  loss," o r  "complete f l u i d  loss," a s  d e f i n e d  a b o v e  f o r  e v e r y  f i v e  f t  
r u n .  

J .  Spac ing .  Descr ibe  the  spac ing  of d i scon t inu i t i e s  a s  close or  \vide 
acco rd ing  to t h e  fo l lowing  tables. 

S P A C I N G  

(1) More t h a n  6 f t  

( 2 )  2 to 6 f t  

( 3 )  8 to 24 i nches  

( 4 )  2 1/2 to 8 inches  

( 5 )  3 /4  to 2 1/2 inches  

FOLIATION. BANDING.  
OR BEDDING S Y M B 0 L 

Very  th i ck ly  (bedded  V T  
o r  banded)  

T h i c k l y  T 

Me d i u m kl 

T h i n l y  TN 

Very  t h i n l y  V T  
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K. 

L. 

M. 

i 

In  describing s t ructural ,  features,  describe the rock mass as  thickly bedded or 
thinly bedded according to the above criteria.  .Depending on the project re,- 
quirements,  ident i fy  the form of joint  (stepped, smooth, undulat ing,  0; 
planar),  its d ip  ( in  degrees), its sur face  (rough, smooth, or slickensided), its 
opening (giving width),  and  its f i l l ing (none, sand, clay, o r  breccia). 

- 

Dip Angle. The  Dip Angle is the angle  of bedding, joints, or f ractures  f rom 
horizontal measured.  with a clear plastic protractor to the nearest lo. 
Reference all measurements with 0' a t  horizontal. 

Condition. The  texture  of the fractures .  
clean, rough, and  stained, and  slickensided. 

Examples of condition a re  smooth,  

Weathering. Describe the degree of weathering according to the following 
table. 

GRADE 

Fresh 

Slightly 

htoderately 
Weathered 

Highly 
Weathered 

Completely 

z 

SYMBOL DIAGNOSTIC FEATURES 

F N o  visible sign of decomposition or discoloration. 

SLW Slight discoloration inward from open fractures; 
otherwise, similar to fresh. 

!vf w Discoloration abundant .  Weaker minerais (like 
feldspar) have decomposed. Texture has been preserved 

HW Discoloration throughout. Most minerals are somewhat decomposed. 
Texture becoming indistinct, but fabric has been 
preserved. 

cw Minerals decomposed to soil, but fabric and structure 
have been preserved (saprolite). Easily crumbled 
or penetrated. Advanced state of decomposition 
resulting in plastic soils. Rock fabric and 
structure completely destroyed. Large volume 
change. 

~~ 

CAUTION: 
weathering h a s  occurred. 

Soft rock is not necessarily weathered. Look for alteration minerals that  indicate true 
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N. Hardness .  Desc r ibes ' t he  d e g r e e  of  ha rdness  acco rd ing  t o  t h e  f o l l o w i n g  t ab le ,  

CLASS HARDNESS SYMBOL FIELD T E S T  

I Extremely hard EH Many blows with geologic hammer 
required to break intact specimen. 

I1 Very hard VH Hand-held specimen breaks with 
hammer end of pick under more 
than one blow. 

I11 Hard 

IV Soft 
J 

V Very soft 

H Cannot be scraped or peeled with 
knife; hand-held specimen can be 
broken with single rr:.:.:';erate blow 
with pick. 

so Can just be scraped or peeled with 
knife. Indentations 1 rnm to  3 mm 
show in specimen with moderate 
blow with pick. 

vso Material crumbles under moderate 
blow with sharp end of pick and 
can be peeled with a knife, but  
specimen is too hard to hand trim 
ii 3 31ze  usable :n J triaxial test 
apparatus. 

0. Lithologic.  T h e  t y p e  of  s t r a t a  encoun te red  d u r i n g  va r ious  s u b s u r f a c e  
exp lo ra to ry  inves t iga t ions .  

P. Visua l  Descr ip t ion .  O t h e r  pe t ro logic  descr ip tors  t h a t  a i d  in  t h e  c lass i f  i ca t ion  
of t h e  rock o r  soil .  I n f o r m a t i o n  tha t  should  be inc luded  is l istcd bclow. (Scc  
Append ix  5.4 - Check l i s t  f o r  Li thologic  Descriptions).  

Q. Place  samples  f o r  ana lyscs  in appropr i a t e  con ta ine r s  ( see  S O P  1.5. G u i d e  to 
Hand l ing ,  Packaging ,  a n d  Sh ipp ing  of Sampi.:.:). Designat:  s ample  in t e rva l s  
removed f r o m  c o r e  by wooden blocks t h a [  h a v e  been properi!. l abe led  
acco rd ing  to t h e  i n t e r v a l  s ampled .  

3.4. Postoperation 

3.4.1. Field 

A. Ensure  tha t  all e q u i p m e n t  is accoun ted  fo r ,  decontamin3:ed  (see SOP 1.6, 
Gene ra l  E q u i p m e n t  Decon tamina t ion ) ,  a n d  r e a d y  f o r  s h i p m e n t .  

B. Res tore  the  s i te  t o  p re sampl ing  cond i t ions  a n d  plug open  sampl ing  holes. a s  
s p e c i f i e d  in  t h e  RIP. 

Rocky Flats Plant  ER Program SOPS 
Revision 3 January 1989 

SOP 5 .1  
Page 6 



I * 
C. Make sure  all  borehole locations a r e  properly s taked  a n d  the  location ID is 

! 

_- readi ly  visible o n  t h e  location stake. 

D. Prepare samples a n d  t ransport  according to SOP 1.3, Sample control a n d  
Documentat ion;  SOP 1.4, Sample Containers  and  Preservat ion;  and  SOP 1.5, 
Guide  to Handl ing,  Packaging, and  Shipping of Samples. 

3.4.2. Documentat ion 

A. Record c leanup a n d  hole abandonment  procedures a n d  a n y  uncompleted work  
( l ike si te restoration o r  long-term monitor ing)  in the  logbook. 

B. Complete logbook entries,  ver i fy  the accuracy of entr ies ,  a n d  s ign/ ini t ia l  a l l  
pages. 

C. Review da ta  collection forms f o r  completeness. 

3.4.3. Office -. 

A. Deliver or iginal  forms  a n d  logbooks to the si te manager  f o r  technical review. 
He/she will review, sign forms, a n d  t ransmit  to the document  control of f icer  
(copies to the fi les) f o r  eventual  delivery to the Depar tment  of Energy.  

B. Inventory equipment  a n d  supplies. Repai r  or replace al l  broken or damaged 
equipment.  Replace expendable  items. Return  equipment  to the equipment  
manager and  report  incidents  of mairuncrion o r  damage .  

C. Contact the analyt ical  laboratory to ensure that samples arr ived safely a n d  
instructions for  sample analyses a r e  understood. 

4. SOURCES 

ASTM. 1986. "Standard Method f o r  Penetration Test  a n d  Split-Barrel  Sampling of 
Soils," 298-303. ASTM D: 1586-84. American Society of Testing Methods,  
Philadelphia,  Pennsylvania .  

ASTM 1986. "Standard Practice for  Thin-Walled Tube  Sampling of Soils." 304-307. 
ASTM D: 1587-83. American Society of Test ing Xlethods. Phi ladelphia .  
Pennsylvania.  

ASTIM. 1986. "Standard Practice f o r  Diamond Corc Dril l ing F o r  S i te  Investigation," 
333-337, ASTM D: 21 13-83. American Society of Test ing h4ethods. Phi ladelphia ,  
Pennsylvania.  

XSTM. 1986. "Standard Test Method f o r  Classification Of Soils For Engineer ing 
Purposes," 597-410, ASTM D: 2487-85. American Society of Testing Methods, 
Philadelphia,  Pennsylvania .  

ASTM. 1986. "Standard Recommended Practice for  Descri2tion of Soils (Visual-  
Manual Procedure)," 4 11-25?  ASTM D:2488-84. Arneric3.c .Society of Test ing 
Mej h od s, P h i I a d  e 1 p h i a ,  P e n n s y I va n i a .  

. .  
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ASTM. 1986. "Standard Practice -for Ring-Lined Barrel Sampling of Soils," 560-563, 
ASTM D: 3550-84. American Society of  Testing Methods, Phi ladelphia ,  
Pennsylvania.  

U.S.  Corps of Engineers. 1953. "The Unif ied Soil Classification System." Technical 
Memorandum No. 3-357. Washington, D.C.: U.S. Government  Printing Off ice .  

5. APPENDICES 

5.1. Equipment and  Supplies Checklist 

5.2. Log of Borehole 

5.3. Data  Form Completion 

5.4. Checklist for  Lithologic Descriptions 

5.5. Grain Size Char t  ' 

5.6. Degree of Sort ing and  Grain Shape  Char t  
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APPENDIX 5.1 

E Q u IP ME NT A N D s u P P L I Es CHE c K L IST 

Plastic sheet 

H a n d  lens 

T a p e  measure (divided by fee t  a n d  tenths of fee t )  

Wooden blocks ( for  core) 

Core boxes 

Grain-size char t  

Color char t  
, 

Dilute  HCI 

Red a n d  blue permanent  markers  

Strainer  

Sample labels 
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’ APPENDIX 5.2 

.. . . 
LOG OF BOREHOLE 

LOG OF BOREHOLE 

Location Borehoie/Well No. 

Coorainates Grouna Surface Elevation 

Total Deoth Water Levei Encountered 

Static 

Drilling Company Driller Helper 

Date Drilled Drilling Fluid 

Drilling Method Checked By 

Logged By 
Site Manager 

CEARP Manoger 
Geologisr 

Comments , 

Samoles Collected 
or Other Tests 

Performed 

Litholoaic Oescriotion 

- 

2 

4 

6 

8 

10 
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A P P E N D I X  5.3 

DATA FORM C O M P L E T I O N  

Use a pen  w i t h  b lack  i n k  t h a t  is not wa te r  so luble  ( n o t  a f e l t - t i p  pen).  M a k e  a n  e n t r y  
in each  b lank .  Where t h e r e  is no  d a t a  en t ry ,  e n t e r  U N K  f o r  U n k n o w n ,  N A  f o r  No t  
Appl icable ,  or N D  fo r  N o t  Done. If a n y  p rocedure  was  not  p e r f o r m e d  as p re sc r ibed ,  
g ive  the  reason f o r  t h e  c h a n g e  o r  omission on  the  f o r m .  To c h a n g e  a n  e n t r y ,  d r a w  a 
s ingle  l ine  t h r o u g h  it ,  a d d  t h e  co r rec t  i n f o r m a t i o n  above  i t .  a n d  in i t i a l  t h e  change .  

1. 

2. 

3. 

4. 

5 .  

6. 

7.  

8. 

9. 

IO. 

1 1 .  

12. 

13. 

14. 

15. 

16. 

L O G  OF B O R E H O L E  

Locat ion .  F a c i l i t y  name  a n d  s p e c i f i c  a r e a  in w h i c h  mon i to r  w e l l j b o r e h o l e  
is loca ted .  

Coord ina te s .  Su rveyed  S ta t e  P lane  C o o r d i n a t e s  f o r  t h e  m o n i t o r  
wel l /borehole .  

T o t a l  Dep th .  T o t a l  d e p t h  ( f t  to t h e  neares t  1 /100th  f t )  t h a t  t h e  bo reho le  
was d r i l l ed .  

Dr i l l i ng  C o m p a n y .  N a m e  of  t he  c o m p a n y  p e r f o r m i n g  t h e  d r i l l i n g  
ac t iv i t ies .  

Dr i l l i ng  Method .  Dr i l l ing  mcthod used (i.t.. hol low stem 3ugc:. rotar!' 
core,  cas ing  d r i v e r .  ets.). 

Logged By. Geologist 's  name. 

Borehole/Well  No. Borehole o r  well  I D  number .  

G r o u n d  S u r f a c e  Eleva t ion .  Su rveyed  g round  s u r f a c e  e le i .a t ion .  

Water Leve l  Encoun te red .  D e p t h  below g r o u n d  s u r f a c e  t h a t  s a t u r a t e d  
ma te r i a l s  w h e r e  encoun te red  d u r i n g  d r i l l i ng .  

S t a t i c  w a t e r  level. S t a t i c  w a t e r  level ( d e p t h )  in the  mon i to r  well .  
De te rmined  f o I Io w i n g w e  I I c omp  1 c t i on . 

Dri l le r .  Dr i l le r ' s  name. 

Helper .  Dr i l le r ' s  helper's name. 

Dr i l l i ng  F l u i d .  T y p e  of d r i l l i ng  f l u i d  used. If  none  was  used. w r i t e  
"None  ". 

Checked  by. S igna tu re  of Site Manager ;  S igna tu re  of C E A R P  ,Manager. 

G r a p h i c  log. G r a p h i c  representa t ion  of t he  l i tho logic  descr ip t ion .  

Sample  T y p e .  G r a p h i c  representa t ion ,  of the  m e t h o d  used to collect  t he  

z 

samples  d u r i n g  dr i l l ing .  , . .  

i 
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APPENDIX 5.3, Concluded 

17. Lithologic Description (See SOP 5.1 - Appendix 5.4 - Checklist  f o r  
Lithologic Descriptions). Sample interval:  major consti tuent,  color, 
sorting, grain size, grain shape, moisture content,  etc. 

1 8 .  Samples collected o r  other tests performed. Record samples collected for  
geotechnical or chemical testing, or  any  other field tests performed (Le., 
record blow counts, packer test intervals, etc.). 
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APPENDIX 5.4' 

CHECKLIST FOR LITHOLOGIC DESCRIPTIONS 

1. Local or Geologic Name 

2. Sample Interval 

Depth of sample run (e.g. 5.10 - 10.05') 

3. Recovery 

Actual length of materials in sampler ( f t )  divided by the  length of the sample 
run ( f t )  multiplied by 100 to get percent recovery. 

4. Rock Quality Designation ( for  core only) 

Rock Quality Designation (RQD.) The  RQD is computed by summing the 
lengths of all  pieces of core equal  to o r  longer than 4 inches and  d iv id ing  by 
the total length of core recovered from the sample run. The  result  is 
multiplied by 100 to yield the RQD i n  a percentage form.  

Sum of l e n q t h  ( f t )  > 4 inches RQD(O/o) = 
Total l e n g t h  of recovered core ( f t )  

5 .  Typical S a m e  

Sandy silt, silt, clayey silt, sandy clay, silty clay, clay,  organic silt, o rganic  
clay, or  f i l l  

6. Color 

Note presence of mottling and  banding, a s  well as soil color using the GSA 
Rock Color Char t  

7 .  Structural  Characterist ics 

Strat i f ied,  laminated (varved),  f issured, block\., lenscd, o r  homogeneous 
(nonstrat i f ied)  

8. Gra in  Size 

Approximate percent gravel, sand,  and  fines. Grain sizes will  be classified 
according to the wentworth scale (Appendix 5.5) T h e  percentage of each 
grain size will be denoted by the following descriptive terms. 

DescriDtive Term Percentase 

Trace 1 - 1 0% 
Some 10-20% 

"And" 3 5 - 50% 
Adjective (Sandy. silty, etc.) 2 0 - 3 5 '/o 

. .  
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Degree  o f  S o r t i n g  

T h e  degree  o f  so r t ing  is a measu re  of  par t ic le  size u n i f o r m i t y .  I t  wi l l  be 
v isua l ly  e s t ima ted  i n  t h e  f i e ld  us ing  the  c h a r t  shown  in A p p e n d i x  5.6. 

G r a i n  S h a p e  (Roundness )  

Roundess  is t h e  deg ree  of ab ras ion  of a c las t ic  pa r t i c l e  a n d  is r e f l ec t ed  i n  t h e  
sha rpness  of its edges  a n d  corners .  G r a i n  shapes  will  b e  d e t e r m i n e d  v isua l ly  
in t h e  f i e l d  us ing  t h e  c h a r t  s h o w n  in  A p p e n d i x  5.6 

Composi t ion  of  G r a i n s  

Composi t ion  of  g ra ins  wi l l  be descr ibed  by  us ing  the  m a j o r  or  d o m i n a n t  g r a i n  
componen t  f i r s t ,  f o l lowed  by m i n o r  componen t  pe rcen tages  o r  t h e  a p p r o p r i a t e  
desc r ip t ive  t e rm.  

Mi no r  C h a r a c t e r  is t ics 

Minor  a n d / o r  u n u s u a l  cha rac t e r i s t i c s  of a sample  wi l l  be n o t e d  i n  t h e  
descr ip t ion .  

Degree  a n d  N a t u r e  of Cemen ta t ion  

T h e  degree  of cemen t3 t ion  will  be recorded  3s unccrnented .  poor ly  ccmen ted .  
(jr wel l  cemen ted  based on v i s u a l  inspection. T h e  n a t u r e  of c e m c n t a t i o n  will  
be d e t e r m i n e d  based on  the  reac t ion  of samples  to d i l u t e  h y d r o c h l o r i c  ac id .  
T h e  in t ens i ty  of t h e  hydroch lo r ide  a c i d  reac t ion  wi l l  be desc r ibed  a s  n o  
reac t ion ,  weak  r eac t ion ,  or s t r o n g  reac t ion .  

Cons is tency  

Sof t ,  f i r m  ( m e d i u m ) ,  s t i f f ,  v e r y  s t i f f ,  or h a r d  

Mois ture  Con ten r  

X gene ra l  q u a l i t a t i v e  desc r ip t ion  will be uscd to descr ibe  moi s tu re  con ten t :  

Dry:  No dis t s  
ce rn ib l e  moi s tu re  present  

Damp:  Enough  moi s tu re  present  to d a r k e n  the  co lor  o f  t h e  
sample ,  b u t  does  no t  fee l  moist  to t h e  touch .  

Moist: Sample  f ee l s  moist  to t he  touch. 

Wet: Visi,ble w a t e r  is present.  

Rocky Flata Plant ER Program SOPS 
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' ' APPENDIX 5 . 5  

GRAIN SIZE CHART 

U. S. Standard Millimeters 
Sieve Mesh 11 

Microns Phi (4) 'dentworth Size Class 
.- -23 

407 6 - I  2 
1024 -10 Boulder (-8 to - 126) 

U s  e 2s 6 -a 4 -- - __ - 
wire 64 -6 Cobble (-6 to -8bl w 

> - d -4 Pebble (-2 to -64) - squares 16 
p: 5 4 -L  

6 3.36 - I  .75 
7 2.83 , - I  .5 Cranu le 
8 2.38 - I  .25 

(3 

- 10 2.00 - I  .o 
I2 
14 
16 

- ~~ 

I .68 
I .4l 
1.19 

-0.75 
-0.5 Very c m r s e  sand 
-0.25 - l a  I .oo 0 .o 

20 0.84 0.25 
25 0.7 i 0.5 Coarse scnd 
30 0.59 .O .75 
25 - i/2 - 0 . 3  - 500 I .o - 
40 
45 
50 
60 - 
70 
80 
IO0 
120 - 
I40 
I70 
200 

- 

- 

0.42 420 I .25 
0.35 350 I .5 Medium sand 
0.30 300 I .75 

0.2 10 210 2.25 
0.177 I77 2.5 Fine sand 
0. I49 I49 2.75 

0. I05 I05 3 -25 
0.088 88 3.5 Very f ine s a d  
0.074 7 4  3.75 

14 - 0.25 - 250 2.0 

/8 -0.125 - 125 3 .O 

23G- 1/16 - 0.0625 - 62.5 4.Q - 
270 
325 

- 
Analyzed 

Pipette 

or 

Hydrometer 

0.053 53 4.25 
0.044 
0.037 37 4.75 

132- 0.03 I - 31 
/ 64 0.0156 15.6 6.0 Medium silt 
I128 0.0078 7.8 7 .O Fine silt 

44 4 ..5 Coarse silt 

5 .o 

- .. - 
I 2 5 6  0.0039 3.7 8 .O Very  fine s i l t  

0.0020 2.0 9.0  
0.78 10.0 

0.06 ' 14.0 I 0.00098 
0.00049 0.49 
0 .OO024 0.24 
0.00012 0.  I2 
O.OO006 

(Scme use 24 or 
9j cs t he  clay 

13.0 bwndry) 
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Very Well - 

Well - 

kdsrafetv 

. i  
. APPENDIX 5.6 - 

DEGREE OF SORTING A N D  G R A I N  S H A P E  CHART 
' : 

Grain Shape A 
0 0 Angular: having sham corners and edges 
0 L> o ana. merefore. snowmg little or no cfiects 

0 1  aoraston or wear. 000 

00 0 
0 0 0 Subanaular: having edges and comers 

sighiry rounded. so fhaf wear IS evidenf. 

0 0000  

o .ooo~~  
Submund: having rnosl of fhe ccrnen anc 
eage:, worn down fo smoofn curves. [nus. 
showing O X ~ ~ M N O  abrasion. 

W Q Q  Round: having all edges and ccrners 
ynoomcd ofi to gentle curves by prolonged 
wear. 
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S T A N D A R D  OPERAT*lNC PROCEDURE 5.2 

SOIL SAMPLING WITH A S P A D E  AND SCOOP 

1 .  PURPOSE 

To describe a method fo r  collecting a soil sample less than four  fee t  below the land 
surface.  

2. DISCUSSION 

The  Remedial  Investigation Plan (RIP)  contains specific details  about  the procedures 
and  equipment fo r  this SOP. Refer  to the RIP for  the type of samples to be collected. 
Collection and  measurement of samples and  documentation of da t a  will be performed 
as described in the associated procedures. 

Sampling of the soil horizons above the groundwater  table can detect contaminants  
before they migrate into the water table. Soil sample analysis can  assist i n  
determining the extent  of the contaminant  source term and  establish the amount  of 
contaminat ion absorbed into aqui fe r  solids that  have the potential  to contaminate  
groundwater.  

The  spade-and-scoop method can  be used i n  most soil types, but is somewhat  l imited to 
sampling near the soil surface.  Sample collection from depths grcatcr than 50 inches 
1'311 become extremely labor-intcnsive.  Collection o r  samples f rom near the soil 
sur face  can be accomplished wi th  tools like spades, shovels, and  scoops. Spades and  
shovels wi l l  be used to remove surf ic ia l  material  to the required depth.  Then 3 
stainless steel or Teflon scoop is used to collect the sample. Devices plated with 
chrome or other materials a r e  not acceptable fo r  sample collection. T h e  use of a flat, 
pointed mason trowel often aids  i n  collecting undisturbed soil profile samples. To the 
extent  possible, the sampling process should not alter the medium being investigated. 
Samples should be kept a t  their  a t -depth temperature o r  lower, protected f rom direct  
l ight,  sealed tightly i n  glass bottles, and  analyzed within the time allowed by the 
ana l  y t ical method. 

* 

3. PROCEDURES c 

3.1. .Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on  the performance of field activities. They should be consulted for  
specif ic  information about equipment  and  supplies; sample collection, preservation, 
packaging, and  shipping; decontaminat ion procedures; and  documentation 
requirements. Procedures directly associated w i t h  this SOP are  listed below. 

SOP No. SOP Tit le  

1.1 General  Instructions for  Field Personnel 

1.3 Sample Control and  Documentation 

SOP 5 . 2  

Page 1 



i SOP-No. SOP Tit le  . .  
, 

! 1.4 Sample Containers and  Preservation 

1.5 Guide to Handling, Packaging, and  Shipping of 
Samples 

1.6 General Equipment Decontamination 

5.1 Soil and  Rock Borehole Logging and  Sampling 

3.2. Preparat ion 

3.2.1. Off ice  

A. Review the  RIP and  SOPs listed i n  Section 3.1. 

B. 

C. 

D. Assemble the equipment and  supplies listed i n  Appendix 5.1. Ensure the 

Coordinate  schedules/actions with the  installation s taff .  

Obtain appropriate  permission for  property access. 

proper operation of a l l  sampling equipment.  

Notify the analytical  laboratory of sample types, the numbcr of samples, and  
the approxirnatc arrival date.  

E. 

F. Contact the carr ier  that  wi l l  transport  samples to ob ta in  information o n  
regulations and  specifications. 

3.2.2. Documentation 

A. Obtain a logbook f rom the Q A  off icer .  

B. Record results of the equipment check i n  the logbook. 

C. Obtain a suff ic ient  number of appropriate  E R  Program data  collection forms 
(see INDEX T O  SOPs). 

Consult the  ER Program da ta  adminis t ra tor  for  a current  list of information D. 
used in the  completion of da ta  forms. 

3.2.3. Field 

Decontaminate all  sampling equipment before 
between sampling intervals (see SOP 1.6, Genera 
and  RIP). 

3.3. Operation 

A. Whenever a sample is collected, complete 3 desci 

taking the f i rs t  sample and  
Equipment Decontamination, 

ption of the sample using the 
Borehole Log (Soil) form. Copies of .this form and  instructions fo r  completing 

Rocky Flata Plant ER Program SOPS 
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t he  -’i-orm a r e  supp l i ed  i n  SOP 5.1, Soil a n d  R o c k  Borehole Logging ’and 
Sampling.  

: 

B. P rocedure  f o r  Soil Sampling 

I .  

2. 

3. 

4. 

5 .  

6. 

7. 

C a r e f u l l y  remove the top  layer of soil t o  t he  desired sample  d e p t h  w i t h  a 
precleaned spade.  

U s i n g  a precleaned,  stainless steel  o r  T e f l o n  scoop or  trowel,  remove a n d  
d i s c a r d  a t h i n  layer  of soil f r o m  the a r e a  t h a t  comes in con tac t  w i th  the  
shovel.  

T r a n s f e r  t h e  sample i n t o  a n  a p p r o p r i a t e  s ample  bottle w i t h  a s ta inless  
steel  or T e f l o n  scoop, l ab  spoon, or  equ iva len t .  

I f  r equ i r ed ,  be s u r e  t h e  Te f lon  l iner  is present  i n  the cap. Secure  the  c a p  
t ight ly .  Preservat ion wi th  chemical  a d d i t i v e s  is not  necessary; i t  is 
ach ieved  by cooling t h e  sample wi th  ice. If feasible ,  min imize  ho ld ing  
t ime  a n d  t r anspor t  t he  sample to the l abora to ry  no l a t e r  t h a n  two d a y s  
a f t e r  collection. 

Labe l  t he  sample bottle with the a p p r o p r i a t e  s ample  tag. Be su re  to label  
t h e  t a g  ca re fu l ly  a n d  clear ly ,  add res s ing  a l l  t h e  categories  of parameters .  

NOTE:  Whenever a sample is collected.  3 cus tody  record must  be in i t i a t ed  
on t h e  Custody T r a n s f e r  R e c o r d / L a b  Work R e q u e s t  f o r m  a n d  3 Soil 
Sample Iden t i f i ca t ion  Label a f f i x e d  to the sample con ta inc r .  SOP 1.3. 
Sample Control  a n d  Documentat ion,  con ta ins  copies  of t h e  f o r m  a n d  label 
a n d  instruct ions f o r  complet ing the  f o r m  a n d  label.  

Decon tamina te  equ ipmen t  between sample  locat ions acco rd ing  to  SOP 1.6, 
G e n e r a l  Equ ipmen t  Decontaminat ion.  

Backfi l l  t h e  hole a n d  replace a n y  grass tu r f .  

C. Procedures  f o r  S t r e a m  a n d  Ditch Sediment  Sampling.  

I .  De te rmine  n u m b e r  o f  samples  to be collected a t  each sampl ing  s t a t ion  
c 

based o n  w i d t h  of s t r eam or  di tch.  

If w i d t h  is less t h a n  5 f t ,  collect  o n e  sample  f r o m  the  cen te r  of the 
channel .  

I f  w i d t h  is g rea t e r  t h a n  or  equa l  to 5 f t ,  bu t  less t h a n  10 f t ,  collect  
t w o  samples  f r o m  the th i rd  points  a long  a n  imag ina ry  l ine 
pe rpend icu la r  to the  direct ion of t h e  f low.  

If w i d t h  is g rea t e r  t han  or equal  t o  IO f t ,  but  less t h a n  20 f t ,  collect  
t h ree  samples  a t  the q u a r t e r  points  a long  the  imag ina ry  pe rpend icu la r  
line. 

Rocky F l a b  Plant ER Program SOP8 
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I :  

i 
2. Wade to sampling point  and. push the BMH-53 6ed-material  sampler into 

the  sediment  about  one  foot (decontaminate sampler before  use and  
between sampling points). 

3. Place sample in containers.  

4. If sample volume is not suff ic ient  to f i l l  the containers,. cont inue to 
sample i n  a n  area approximateiy one square foot unti l  suf f ic ien t  sample is 
collected. ' 

5 .  Seal sample containers and  label. 

6. Record t ime of sample collection. 

7. Place sample in cooler with ice. 

8. Repeat process a t  addi t ional  sampling sites as required.  

9. Deliver samples to laboratory.  

D. Procedures for  pond sediment sampling. 

1. Clean all equipment.  

2 .  Ponds will be divided into sections and representstive samples wi l l  be 
collected from each section. 

3. Access sampling point using boat or raft .  

4. Collect sample wi th  a Coliwasa. 

Open sampler by placing stopper rod handle  in the T-position and  
pushing rod down unt i l  handle sits against  locking block. 

Slowly lower sampler into f luid.  

When the  sampler hits bottom, push sampler tube into sediments. 

Lock the  stopper by turning the T-handle  upright  so tha t  one end 
rests on lock block. 

Withdraw Coliwasa f rom sediment and  f luid.  

5.  If the sediment is too consolidated to be sampled with the Coliwasa, use a 
BMH-53 Bed-material sampler. 

6. Place sample in containers.  

7.  If sample volume is insuff ic ient  to f i l l  containers, repeat sampling process 
in vicinity of sampling location u n t i l  suff ic ient  volume is collected. 

Label sample containers and  record time of sample collection. 8. 
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9. Place  sa'mples i n  cooler  w i t h  ice: 

I O .  Decon tamina te  e q u i p m e n t  a n d  move  to nex t  s ampl ing  poin t .  

3.4. Postoperation 

3.1.1. Field 

A. Ensure  t h a t  a l l  e q u i p m e n t  is accoun ted  fo r ,  d c c o n t a m i n a t e d  (see SOP 1.6, 
G e n e r a l  E q u i p m e n t  Decon tamina t ion ) ,  a n d  r e a d y  f o r  sh ipmen t .  

B. Res tore  t h e  s i te  to p re sampl ing  cond i t ions  a n d  f i l l  open  s a m p l i n g  holes a s  
spec i f i ed  in t h e  RIP.  

C. Make  s u r e  a l l  s ampl ing  loca t ions  a r e  p rope r ly  s t aked  a n d  t h e  loca t ion  ID is 
r ead i ly  visible on  the  loca t ion  s take .  

D. P repa re  samples  a n d  t r a n s p o r t  acco rd ing  to SOP 1.3, S a m p l e  C o n t r o l  a n d  
Documen ta t ion ;  SOP 1.4, Sample  Con ta ine r s  a n d  P rese rva t ion ;  a n d  S O P  1.5, 
G u i d e  to Hand l ing ,  Packag ing ,  a n d  S h i p p i n g  of Samples.  

3.4.2. Docurnentation 

A. Record  pe r t inen t  s ample  loca t ion  i n f o r m a t i o n  in  the  logbook. 

B. Record  c l e a n u p  a n d  hole 3 b a n d o n m c n t  procedures  a n d  3 n y  uncomple t ed  Lvork 
( l i k e  s i te  res tora t ion  o r  l ong- t e rm moni to r ing )  in the  logbook. 

C. Comple te  logbook en t r ies ,  v e r i f y  t h e  a c c u r a c y  of en t r ies ,  a n d  s i g n / i n i t i a l  a l l  
pages. 

D. Rev iew d a t a  collection f o r m s  f o r  completeness.  

3.4.3. Of f i ce  

A. Deliver o r ig ina l  fo rms  a n d  logbooks to the s i te  manage r  f o r  t echn ica l  rev iew.  
He/she  wi l l  rev iew,  s ign  fo rms .  a n d  t r ansmi t  'to t h e  d o c u m e n t  con t ro l  o f f i c e r  
(copies to t h e  fi les) f o r  e v e n t u a l  de l ive ry  to t h e  D e p a r t m e n t  of Ene rgy .  

B. Inven to ry  equ ipmen t  a n d  suppl ies .  Repa i r  o r  rep lace  all  b r o k e n  o r  d a m a g e d  
equipment .  Replace  e x p e n d a b l e  items. R e t u r n  e q u i p m e n t  to t h e  e q u i p m e n t  
manager  a n d  r epor t  i nc iden t s  of ma l func t ion  or  damage .  

C. Contac t  t h e  ana ly t i ca l  l a b o r a t o r y  to ensu re  t h a t  t h e  samples  a r r i v e d  s a f e l y  a n d  
the  ins t ruc t ions  f o r  s ample  ana lyses  a r e  c l ea r ly  undcrs tood .  

4. SOURCE 

F o r d ,  Pa t r i ck  J., Paul  J. T u r i n a ,  a n d  Douglas  E. Seely. 1984. A v a i l a b l e  SamDline, 
Methods,  2d  ed.  Vol. 2, C h a r a c t e r i z a t i o n  of H a z a r d o u s  Waste S i tes  - A Methods  
Ma n u a I. U.S. En  v i r o n men  t a I P ro tec t  i o n A g e n c y d o c  u me n t E P .A / 600 / 4 - 8 4 / 0 7 6 ,  
Washington, D.C.: U.S. G o v e r n m e n t  P r in t ing  O f f i c e .  
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5.  APPE&DICES. 

5.1. Equipment a n d  Suppl ies  Ch’ecklist 

5.2. Sed iment  Sampl ing  Form 

5.3. Data  Form Completion 
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A P P E N D I X  5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Sta in less  s tee l  scoop o r  lab  spoon (scoopulas)  

S ta in less  s tee l  shovel  o r  f a t -po in t cd  mason  t rowe l  

S ta in less  s tee l  s p a d e  

T a p e  measu re  ( t en ths )  

T e f l o n  shee t s  or  stainless steel  s a m p l i n g  t r ays  

P las t ic  Shee t  

Alconox 

Brushes  (long hand le ,  sc rub ,  a n d  wi re )  

G a l v a n i z e d  t u b  

T r a s h  bags 

Buckets  (ga lvan ized .  stainless steel ,  a n d  p las t ic )  

G a r d e n  pressure  sp raye r  

C l e a n i n g  w i p e s  

K i m  wipes  

S to rage  con ta ine r s  f o r  waste d e c o n t a m i n a t i o n  so lu t ions  

Blue Ice or  e q u i v a l e n t  c 

Disposable l abora to ry  gloves 

C a m e r a  a n d  f i l m  

Sample  con ta ine r s  a n d  preserva t ives  

Any a d d i t i o n a l  suppl ies  listed in  assoc ia ted  procedures ,  a s  needed  
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I APPENDIX 5.2 

' : 

'SEDIMENT SAMPLING SHEET 

i 

STAllON WO.: 

SEDIMENT SAMPLING SHEET 

9A R e v i e w  bvlDate: 

Locat Ion: 

Personnel: 

rime: 

u.0.r: 
Weather: 

Oate: 

Sdmole Method: 

L l t h o l o a i c  Oescriotion: 

I c 

I ! I 
i 4 I 

! 

I I I I 

I I I ! I 

I I I I I 
I I I I I 

! I I I 
I 

I 
I i 

I 
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APPEND-IX 5.3 

.% DATA ~ O R M  COMPLETION 

Use  a pen  w i t h  b lack  i n k  t h a t  is no t  wa te r  so luble  ( n o t  a f e l t - t i p  pen).  M a k e  a n  e n t r y  
in  e a c h  b l ank .  Where t h e r e  is n o  d a t a  e n t r y ,  e n t e r  U N K  for U n k n o w n ,  N A  f o r  , N o t  
App l i cab le ,  or  N D  f o r  No t  Done .  If a n y  p roccdure  w a s  not  p e r f o r m e d  a s  prescr ibed ,  
g i v e  t h e  reason f o r  t h e  c h a n g e  or  omiss ion  on  the  f o r m .  T o  change  a n  e n t r y ,  d r a w  a 
s ing le  l i ne  t h r o u g h  it ,  a d d  t h e  c o r r e c t  i n f o r m a t i o n  a b o v e  it,  a n d  in i t i a l  t h e  change .  

S E D I M E N T  S A M P L I N G  S H E E T  

1. Sta t ion  No. Des igna ted  S ta t ion  ID N u m b e r  

2. QA R e v i e w  By/Date .  S i g n a t u r e  of person pe r fo rming  Q A  of  t h e  f o r m  
fo l lowed  by t h e  d a t e  t h e  Q A  was  comple ted .  

3.  Locat ion .  Fac i l i t y  n a m e  a n d  spec i f i c  arca w i t h i n  the f a c i l i t y  t h a t  t h e  
s t a t ion  is located.  

4. Personnel.  S a m p l i n s  c r e w  members .  

5 .  Sample  Method.  Method used to ob ta in  t h e  sample .  

6.  Time.  Mi l i t a ry  t ime t h e  personnel  a r r i v e d  a t  t he  s ta t ion .  

7. W.O.#. Work o r d e r  o r  j o b  number .  

8. Weather.  Weather  cond i t ions  a t  t h e  t ime  of sampl ing .  

9. Date.  Da te  t h e  samole  was  collcctcd.  

10. Li thologic  Descr ip t ion .  Descr ip t ion  of 'the sampl ing  i n c l u d i n g  ma jo r  
cons t i tuents ,  co lor ,  g r a i n  size. so r t ing ,  mois ture  con ten t ,  e tc .  

1 1 .  Sample  I n f o r m a t i o n .  

A. Sample  No. Sample  ID  designation. 

B. C o n t a i n e r  Type /Volume .  T y p e  of s ample  con ta ine r  (p las t ic ,  glass, 
etc.)/volurne of s ample  conta iner .  

C. Pa rame te r .  Analyses  reques ted  f r o m  the  labora tory .  

D. T i m e  Collected.  Mi l i t a ry  t i m e  t h a t  e3ch  sample  cor , ta iner  w a s  f i l l ed .  
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12. HNU Readings.' - 

Model. Photoionization de\ector model number and  probe size. 

Background. Reading taken i n  breathing zone. 

Sample. Reading taken in'sarnple media 
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I '  S T A N D A R D  OPERATING PROCEDURE 6.1 I '_ * 

/--- 

r 

W d 2  

\ .  

HEALTH A N D  SAFETY XIONITORING OF COXIBUSTIBLE CAS L E V E L S  

I .  P U R P O S E  

To desc r ibe  t h e  e q u i p m e n t  a n d  p r o p e r  m e t h o d  f o r  mon i to r ing  combus t ib l e  gas  levels i n  
o r d e r  to d e t e r m i n e  w h e n  a n  exp los ion  h a z a r d  exists i n  t h e  w o r k  e n v i r o n m e n t .  

2. DISCUSSION 

T h e  R e m e d i a l  Inves t iga t ion  P l a n  ( R I P )  p rov ides  i n f o r m a t i o n  o n  t h e  scope  of spec i f i c  
ope ra t ions ,  re la ted  hea l th  a n d  s a f e t y  r equ i r emen t s ,  a n d  t h e  a p p l i c a b i l i t y  of th i s  
p rocedure .  Combus t ib l e  gas  i n d i c a t o r s  (or explos imeters )  a r e  used to  d e t e r m i n e  t h e  
po ten t i a l  f o r  t h e  combus t ion  o r  explos ion  of  u n k n o w n  a tmospheres .  A t yp ica l  
combus t ib l e  gas ind ica to r  (CGI) de te rmines  the  level of o r g a n i c  vapor s  a n d  gases 
p re sen t  i n  a n  a tmosphe re  as a pe rcen tage  of t h e  lower  explos ive  l imi t  ( L E L )  or  lower  
f l a m m a b i l i t y  l imi t  ( L F L )  by  m e a s u r i n g  the  c h a n g e  i n  e lec t r ica l  res i s tance  i n  3 Wheat- 
s t o n e  b r idge  c i rcu i t .  

CGIs p rov ide  r eadou t s  i n  u n i t s  of  pe rcen t  LEL,  i n  p a r t s  per  mi l l ion  ( p p m )  combus t ib l e  
gases by volume,  or bo th .  T h e  t y p e s  of combus t ib l e  gases to  be e n c o u n t e r e d  a r e  o f t e n  
u n k n o w n .  In those instances.  t h e  m o r e  explos ive  t h e  ca l ib ra t ion  gas ( t h e  lower  the  
L E L ) ,  i h e  m o r e  sensitive the  i n d i c a t i o n  of  explos iv i ty ,  a n d  3 grea te r  m a r g i n  of s a f e t y  
resulrs. T h e  ope ra to r  shou ld  be f a m i l i a r  w i t h  the  LEL c o n c e n t r a t i o n s  f o r  spec i f i c  
gases to e f f ec t ive ly  use i n s t r u m e n t s  t h a t  p rov ide  d a t a  onl! in p p m  combus t ib l e  gas  ( b y  
volume) .  

A l t h o u g h  ins t rumen t s  c a n  b e  p u r c h a s e d  t h a t  a r e  f ac to ry -ca l ib ra t ed  f o r  gases l ike  
bu tane .  pen tane ,  n a t u r a l  gas, o r  pe t ro l eum vapors,  m e t h a n e  c a l i b r a t i o n  is t h e  most 
common .  T h e  L E L  of m e t h a n e  is 5% by  vo lume  i n  a i r ;  t he re fo re ,  an  a i r  m i x t u r e  
c o n t a i n i n g  5% methane  wi l l  be  r e a d  as 1OOoh L E L  a n d  is explosive.  When combus t ib l e  
gases o t h e r  t han  m e t h a n e  a r e  sampled .  t he  r e l a t ive  response of the  d e t e c t o r  must  be 
cons ide red .  Reca l ib ra t ion  t o  o t h e r  gases m a y  be porssible (see the  m a n u f a c t u r e r ' s  
r ecommenda t ions ) ,  a n d  N a t i o n a l  B u r e a u  of  S t a n d a r d s  (NBS) t r aceab le  c a l i b r a t i o n  gases 
shou ld  be used. T h e  r e l a t ive  sens i t i v i ty  o f  t h e  de t ec to r  a n d  t h e  d i f f e r e n c e s  in  L E L  
f o r  d i f f e r e n t  gases will p r o d u c e  v a r y i n g  meter  responses. C o r r e l a t i o n  e q u a t i o n s  t h a t  
w i l l  c o n v e r t  the  pe rcen t  L E L  (based  on  me thane )  ind ica t ed  by  the  i n s t r u m e n t  ro a 
p e r c e n t  L E L  f o r  a n o t h e r  combus t ib l e  gas c a n  usua l ly  be f o u n d  in  t h e  CGI o p e r a t i n g  
m a n u a l .  M a n y  un i t s  h a v e  a l a r m  sys tems t h a t  c a n  be a d j u s t e d  f o r  va r ious  LELs ,  a n d  
seve ra l  i nco rpora t e  oxygen  ana lyze r s .  

2.1. Definitions 

A. Lower  Explosive L i m i t  ( L E L )  

T h e  L E L  (also L F L ,  lower  f l a m m a b i l i t y  l imi t )  is d e f i n e d  3 s  t h e  lowest 
concen t r a t ion  of gas  o r  v a p o r  in  a i r  by vo lume  tha t  c a n  be ign i t ed  a n d  cause  
a n  explosion or  f l a m e  propagat. ion.  
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B. U p p e r  Explos ive  L i m i t  ( U E L )  . .  

T h e  UEL (also UFL, u p p e r  f l a m m a b i l i t y  l i m i t )  is t h e  c o n c e n t r a t i o n  of  gas i n  
a i r  above  wh ich  the re  is , i n s u f f i c i e n t  oxygen  ava i l ab le  to s u p p o r t  combus t ion  
a n d  a n  explos ion  is un l ike ly .  A f l a m e ,  however ,  may  b u r n  a t  t h e  gas / a i r  
i n t e r f ace .  Shou ld  a d d i t i o n a l  a i r  e n t e r  t h e  mix tu re .  a v e r y  explos ive  
a tmosphe re  m a y  develop .  

2.2. I n s t r u m e n t  Limi ta t ions  

A. O f  the  m a n y  i n s t r u m e n t s  commerc ia l ly  ava i l ab le  f o r  de t ec t ing  combus t ib l e  or  
explos ive  gas, some  a r e  not  c e r t i f i e d  s a f e  f o r  ope ra t ion  i n  t h e  a tmosphe res  
t h e y  c a n  de tec t .  I t  is i m p o r t a n t  to use o n l y  those i n s t r u m e n t s  t h a t  a r e  
c e r t i f i e d  s a f e  f o r  use i n  a tmosphe res  g rea t e r  t h a n  25% o f  t h e  LEL. T h e  
i n s t r u m e n t  m a n u f a c t u r e r ' s  o p e r a t i n g  m a n u a l  s h o u l d  be consu l t ed  to d e t e r m i n e  
s a f e t y  c e r t i f i c a t i o n  in  s p e c i f i c  a tmospheres .  

B. Combus t ib l e  gas  measu remen t  in s t rumen t s  d o  not  i n d i c a t e  if  a g iven  
a tmosphe re  c o n t a i n s  h a z a r d o u s  o r  tox ic  compounds .  

C. T h e  C G I  c a n n o t  be used i n  a tmosphe res  c o n t a i n i n g  silanes,  s i l i cones ,  si l icates,  
or o t h e r  compounds  c o n t a i n i n g  s i l icon  because  these subs t ances  ser ious ly  
i m p a i r  t h e  i n s t r u m e n t  response.  

D. If  t he  de t ec to r  has  a p l a t i n u m  f i l a m e n t ,  i t s  s ens i t i v i ty  m a y  be r educed  by 
exposure  to gases l i ke  l eaded  gasoline vapor s  ( r e t r i e t h y l  lead) .  s u l f u r  
compounds  ( m e r c a p t a n s  a n d  hydrogen  su l f ide j ,  3 n d  s u l f i d e  compounds .  A n  
inh ib i to r  f i l a m e n t  t h a t  will  nu l l i fy  the  e f f e c t  of leaded  gasol ine  vapor s  is 
ava i l ab le  on  some  commerc ia l  un i t s  (Mine  S a f e t y  App l i ances  C o m p a n y ,  Model 
260 Por t ab le  Combus t ib l e  Gas a n d  O x y g e n  Alarm) .  T h e  i n s t r u m e n t  
manufac tu re r ' s  o p e r a t i n g  m a n u a l  shou ld  be consu l t ed  to  d e t e r m i n e  t h e  
ins t rument ' s  a b i l i t y  to f u n c t i o n  in l eaded  gasol ine  a tmospheres .  

E. A n  oxygen  de tec to r  s h o u l d  be  used i n  c o n j u n c t i o n  w i t h  a CGI. Selec t  a u n i t  
w i t h  th i s  f e a t u r e  a n d  fo l low t h e  ope ra t ing  m a n u a l  w h e n  t h e  o x y g e n  de tec to r  
is ca l ib ra t ed  a n d  used. T h i s  is espec ia l ly  impor t3n t  when  a tmosphe res  a r e  
mon i to red  w i t h i n  enc losed  spaces o r  w h e r e  *o.r>'gen d e f i c i e n t  a tmosphe res  
(<19.5%) m a y  exist .  

F. Unusua l ly  h igh  concen t r a t ions  of s u l f u r  d iox ide .  f l uo r ine .  c h l o r i n e .  b romine .  
iodine,  a n d  ox ides  of n i t rogen  cause  measu remen t  in t e r f e rence .  

G. Combus t ib l e  gas i n d i c a t o r  i n s t rumen t s  mus t  be  ca l ib ra t ed  f r e q u e n t l y .  Us ing  
a n  NBS t r aceab le  ca l ib ra t ion  gas, consul t  t h e  manufac tu re r ' s  o p e r a t i n g  m a n u a l  
f o r  ca l ib ra t ion  f r e q u e n c y .  Also, f r e q u e n t  ca l ib ra t ion  will  be necessary  if 
severa l  k n o w n  o r g a n i c  spec ies  a r e  present.  M a x i m u m  a c c u r a c y  r equ i r e s  a 
r eca l ib ra t ion  f o r  e a c h  gas. 
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I r 3. PROCEDURE . .  
I .  

3.1. Associated Procedures 
I .  

I n f o r m a t i o n  t h a t  appl ies  to most f i e ld  ac t iv  t ies is p r o v i d e d  in  SOPs  1.1-1.10. I n  
a d d i t i o n  to  the  RIP, those SOPs p rov ide  g u i d a n c e  t h a t  m a y  s u p p l e m e n t  t h e  
i n f o r m a t i o n  in  th i s  procedure .  T h e y  shou ld  be consu l t ed  a s  necessary  to o b t a i n  
s p e c i f i c  i n f o r m a t i o n  a b o u t  e q u i p m e n t  a n d  suppl ies ;  s ample  collection, p re se rva t ion ,  
packag ing ,  a n d  sh ipping;  d e c o n t a m i n a t i o n  procedur.es; a n d  d o c u m e n t a t i o n  
r equ i r emen t s .  Procedures  d i r e c t l y  assoc ia ted  w i t h  th i s  S O P  a r e  l isted below. 

SOP No. SOP T i t l e  

1.1 G e n e r a l  In s t ruc t ions  f o r  F ie ld  Personnel  

1.6 G e n e r a l  E q u i p m e n t  D e c o n t a m i n a t i o n  

3.2. Preparation 

3.2.1. Off ice  

A. 

B. 

C. 

D. 

Rev iew t h e  R I P  a n d  SOPs  l i s ted  in  Sec t ion  3.1. 

C o o r d i n a t e  schedu les / ac t ions  w i t h  t h e  in s t a l l a t ion  s t a f f .  

O b t a i n  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 

Assemble t h e  e q u i p m e n t  a n d  suppl ies  l i s ted  i n  A p p e n d i x  5.1. Per fo rm 3 

m i n i m a l  check  of  t h e  CGI i n  the  o f f i c e  to e n s u r e  tha t  i t  is f u n c t i o n i n g  
proper ly .  O b t a i n  t h e  CGI, i ts  o p e r a t i n g  m a n u a l ,  a n d  a s u p p l y  of  NBS 
t r aceab le  gas. M e t h a n e  is t h e  f a c t o r y  c a l i b r a t i o n  gas, b u t  o t h e r  gaes  m a y  be  
used  f o r  spec i f i c  r equ i r emen t s .  P e r f o r m  t h e  e q u i p m e n t  checks  desc r ibed  
be low.  

1. M a k e  s u r e  t h e  i n s t r u m e n t  is c l ean  a n d  serv iceable ,  espec ia l ly  sample  l ines  
a n d  de tec to r  su r faces .  

2. Check  the  b a t t e r y  c h a r g e  level. If i n  cdoubt. cha rge  t h e  b a t t e r y  a s  
descr ibed  in t h e  o p e r a t i n g  manua l .  Some un i t s  have  c h a r g e  level mcters ,  
whi le  o the r s  h a v e  o n l y  low cha rge  a la rms .  

3. T u r n  t h e  u n i t  to t he  on  posit ion a n d  a l low t h e  i n s t r u m e n t  s u f f i c i e n t  
w a r m u p  time. 

4. V e r i f y  t h a t  t h e  sample  p u m p  is o p e r a b l e  w h e n  t h e  a n a l y z e r  is on.  T h e  
p u m p  c a n  usua l ly  be h e a r d  when  ope ra t ing .  

5 .  With t h e  i n t a k e  assembly  in combus t ib l e  gas - f r ee  a m b i e n t  a i r ,  ze ro  t h e  
meter  by ro t a t ing  t h e  zero  con t ro l  u n t i l  t h e  m e t e r  r eads  OVo LEL. F o r  
in s t rumen t s  w i t h  a n  a d d i t i o n a l  oxygen  meter ,  a d j u s t  t he  d i a l  to 2196 
oxygen in nonhaza rdous  locations.  
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6.  Calibrate  the  uni t  against  _a known concentrat ion of a c.alibration gas l ike 
hexane b y  rotat ing the  cal ibrat ion control  (span or  gain)  un t i l  the  meter  
reads the  same concent ra t ion  as t h e  known s tandard .  

i 

7 .  Some instruments,  l ike the  Gas Tech  Model 1314, require  internal  
cal ibrat ing with a small  screwdriver.  Consult  the operat ing manual  
before cal ibrat ion.  \L"ith this model, i t  is also necessary to maintain the 
proper f low ra te  d u r i n g  calibr,ation. Connect  a f low meter between the  
CGI a n d  the  cal ibrat ion gas cyl inder  to monitor  the f low rate. 

8. The Gas Tech  Model 1314 and  others  a r e  equipped with three  meters tha t  
read in  percent 0,. percent LEL,  a n d  ppm. A correct ly  cal ibrated 
instrument  f o r  de te rmining  percent L E L  is c r i t i ca l  f o r  monitor ing many 
work environments.  T h e  percent oxygen is usually fac tory  cal ibrated a n d  
should not  be ad jus ted  in  the  f ie ld .  T h e  ppm d i a l  is of ten  not  used in the  
field unless a Photoionizat ion Detector (PID) or  Flame Ionization Detector 
(FID) is not  avai lable ,  as these instruments  a r e  considered to be more 
accurate.  

3.2.2. Documentation 

A. Obta in  a logbook f r o m  the QA officer.  

B. Record results of the equipment  check in  the logbook. 

C. Obtain a suf f ic ien t  number of the appropr ia te  E R  Program d a t a  collection 
f o r m s  (see I N D E X  TO SOPS). 

D. Consult the E R  Program d a t a  adminis t ra tor  f o r  a cur ren t  list of information 
used in  the completion of d a t a  forms. 

3.2.3. Field 

A. Instrument  Check  

Before using the C G I  in the  field,  follow the procedures i n  Section 3.2.I.D. 
Addit ional  adjustments  may be made. If necessary. ad jus t  the a la rm 
sett ing to  the  appropr ia te  combustibil i ty limit. The '  act ion level o r  the 
point a t  which act ivi t ies  a re  halted a n d  personnel removed f r o m  the 
immediate vicinity is usually less than  2596 of  the L E L  f o r  the  gxses tha t  
are  present. 

B. Record necessary cal ibrat ion da ta  in the logbook a n d  include the information 
listed below. 

1. Date a n d  t ime of a r r iva l  a t  the s i te  

2. Site ident i f icat ion 

3. Instrument,  model number,  and serial  number  

4. Date/ t ime ca l ibra ted  
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j .  
: .. . 

*.--, 

5. Calibration gas used 

6. Calibration loca t ioh  _ .  

7 .  Operator's s ignature  

i 

3.3. Operation 

3.3.1. Field 3leasurernents 

A. Calibrate  the CGI da i ly  before  use in the field. The  cal ibrat ion procedure fo r  
the Gas Tech Model 1314 is outl ined in Appendix 5.4. Also, consult the 
manufacturer 's  manual .  

B. Complete the Combustible Gas  Indicator Monitoring Data  form (Appendix 5 . 2 )  
as described in Appendix 5.3, Data Form Completion. 

C. Position the intake assembly close to the area in question to get a n  accurate  
reading. For readings taken downhole dur ing  dril l ing,  there  will be a slight 
delay between posit ioning the intake tubing downhole a n d  registering accurate  
meter readings because of the  time required for  the  sample to  t ravel  the 
length of the tube. 

D. I n  general, combustible gas indicator instruments respond in the manner  
described below. 

I .  The meter indicates 0.5 L E L  (50%). This means rhar 50% of the 
concentration of combustible gas needed to reach 3n unstable combustible 
si tuation is present. If the LEL of the 93s is 5% in a i r ,  then the 
instrument indicates the presence of a 2.5% mixture.  

2. The  meter needle stays above 1.0 LEL (100%). This  means tha t  the 
concentration of combustible gas is greater than the L E L  a n d  less than  the 
UEL. Therefore ,  the concentration is immediately combustible and  
explosive. 

3. The meter needle rises above the 1.0 (lOGo/o) mark and  then returns  to 
zero. This  response indicates that  the ambient  atmosphere has 3 
combustible gas concentration greater than the UEL. 

E. Personnel should evacuate  the a r e a  i f  any  of  t h e  events listed below occur.  

1. Sounding of the a la rm 

2. Readings that reach the action levels designated in the Health a n d  Safety 
Plan 

3. Malfunctioning of the CGI 

4. Condition encountered or  suspected that  indicates oxygen enrichment  o r  
depletion of the atmosphere (specially designed units a r e .  .available f o r  
operation in those atmospheres) 
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F. Some important  factors  to  keep in mind  dur ing  use a r e  listed below. 

1. Slow, sweeping motions of intake or  cell assembly will  he lp  ensure that  
problem atmospheres ,are not bypassed. Cover a n  area f rom f loor  (ground) 
to ceiling, the breathing zone, a n d  areas  where maximum concentrations 
may be expected ( for  example, downhole dur ing  drilling). 

2 .  Operation of the uni t  in temperatures outside the recommended operating 
range mqy compromise the accuracy of readings or  damage the 
instrument.  Check the operating manual  for  the temperature  l imitations 
of a par t icular  model. 

3. Many combustible gas indicators a re  not designed f o r  use in  oxygen- 
enriched or  depleted atmospheres. If this condition is encountered or  
suspected, personnel should evacuate  the area.  Specially designed units 
a re  available f o r  operation in those atmospheres. 

4. Use a n  oxygen detector in conjunction with a CGI. Select a unit  and  
follow the operating manual  fo r  cal ibrat ion a n d  use of the oxygen 
detector.  

5 .  Calibrate the equipment  regularly a n d  charge the battery a f t e r  each f ie ld  
use. See the operating manual  for  details. 

6 .  The operator should f u l l y  understand the operating principles and 
procedures f o r  the  specific CGI i n  use. 

3.4 Postoperation 

3.3.1 Field 

A. When the activity is completed or a t  the end of  the day, careful ly  clean the 
outside of the CGI with a damp disposable towel to remove any  visible dir t .  
Return the CGI to a secure a rea  and  place on charge. 

B. Ensure that  all  equipment is  accounted fo r ,  decontaminated (see SOP 1.6, 
General  Equipment Decontamination),  and.  read7 f o r  shipment. 

C. Make sure all survey o r  sampling locations a re  properly s taked and  the 
location ID is readily visible on the location stake.  

3.4.2. Documentation 

A. 

B. 

Record any  uncompleted work (l ike addi t ional  monitoring) in the logbook. 

Complete logbook entries, ver i fy  the accuracy of entries, and s ign/ ini t ia l  all 
pages. 

C. Review da ta  collection forms fo r  completeness. 
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3.1.3. O f f i c e  . .  

A. Deliver original forms.,and logbooks to  the document  control off icer  (with 
copies to the site manager and  files) f o r  eventual  delivery to the Department 
of Energy. 

B. Inventory equipment and  supplies. Repair  or  replace all broken o r  damaged 
equipment.  Replace expendable items. Return  equipment  to the equipment  
manager and  report  incidents of malfunct ion o r  damage. 

4. SOURCE 

EPA. 1984. "Characterization of Hazardous Waste Sites - A Methods Manual: Volume 
11, Available Sampling Methods, Second Edition," U.S. Environmental  Protection 
Agency report  EPA-600/4-84-076. Environment  a 1 Monitoring Systems 
Laboratory,  Off ice  of Research and  Development, Las Vegas, Nevada. 

5.. APPENDICES 

5.1. Equipment and Supplies Checklist  

5.2. Combustible Gas Indicator hlonitoring Data Form 

5.3. Data Form Completion 

5.4. Calibration Procedure f o r  C a s  T e c h  %lode1 1314 
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i APPENDIX 5.1 

EQUIPMENT. AND'SUPPLIES CHECKLIST 

CGI 

Battery charger  f o r  CGI 

Oxygen sensor 

Battery charger  f o r  oxygen sensor 

Spare gas detector  f i laments  

Spare bat ter ies  f o r  CGI 

Jeweler's screwdrivers  for  interna 

Cal ibrat ion k i t  

A) Spare gas cyl inder  (NBS trace 
B) Valve a t tachment  
C) Flexible tubing (tygon) 

adjustment  

ble cal ibrat ion gas) 

~ . -  

D)  Cylinder  to encapsulate senjar  p robe  

Probe extensions 

Rocky Flat8 Plant  ER Program SOPS 
Revision 3 January 1989 
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COMBUSTIBLE GAS INDICATOR h4ONITORING D A T A  FORM 
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A P P E N D I X  5.3 i 

DATA FORM COMPLETION ! 

Use a pen with black ink tha t  is not water  soluble (not  a fe l t - t ip  pen). Make a n  en t ry  
in  each  blank. Where there  is no d a t a  en t ry ,  en te r  U N K  f o r  Unknown,  N A  fo r  Not 
Applicable ,  or N D  f o r  Not  Done. If a n y  procedure was not performed as  prescribed, 
give the  reason f o r  the change or omission on the form. T o  change a n  en t ry ,  d r a w  a 
single l ine through i t ,  a d d  the correct  in format ion  above i t ,  a n d  ini t ia l  the change.  

COMBUSTIBLE GAS INDICATOR MONITORING DATA F O R M  

1. Faci l i ty  Code. Five-character  code abbrevia t ing  the fac i l i ty  name where 
program ac t iv i ty  is being conducted. T h e  f i r s t  three characters  ind ica te  
the faci l i ty ,  a n d  the  remain ing  t w o  numbers  designate the  specif ic  si te 
within the faci l i ty .  

2. Log Date. T h e  d a t e  the  informat ion  recorded on the  f o r m  was obtained,  
in the format  DD-MMM-YY (01-JAN-88). 

3. Logger Code. Three-charac te r  or four-character  code ident i fy ing  the  
company responsible f o r  collecting the  informat ion  recorded on t h e  form.  

4. Field Rep. T h e  name of the f ie ld  representative.  

3. CGI Manufac turer .  T h e  company that  manufac tured  t h e  CGI. 

6 .  CGI Model No. T h e  model number  of the CGI. 

7. CGI Serial  No. T h e  serial  number  of the  CGI. 

8. CGI Cal ibrat ion DateITime.  T h e  da te  a n d  t ime \vhen the CGI was last 
Cali bra ted. 

9. Acceptance Code. One-character  code assigned by the site manager .  

10. Battery Condit ion.  
measurement.  

T h e  bat tery charge r;ading a t  the beginning of the 

I I .  Cal ibrat ion G a s  (% LEL). This  information consists of three d a t a  fields: 
the chemical name of the  cal ibrat ion gas (type),  concentrat ion of the 
cal ibrat ion gas (Oh LEL), a n d  the serial  number of the gas cyl inder .  

12. Calibrat ion G a s  (ppm). T h i s  in format ion  consists of three d a t a  fields: the 
chemical name of the  cal ibrat ion gas (type), concentrat ion of the 
cal ibrat ion gas (ppm), a n d  the serial  number of the gas cyl inder .  

13. Comments. Any addi t iona l  information.  

SOP 6.1 
Page 10 
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14. 

1 5 .  

16. 

APPENDIX 5.3, Continued I 

Location ID or Description, ' Four-character  code assigned sequentially to  
each borehole, test pit ,  or sur face  location where physical, chemical,  
biological, radiological, and  other measurements a re  taken. 

! 

Coordinates (Ft) .  The  location of the  measurement of the survey grid in 
units of feet. The  two coordinate f ie lds  a re  in the format  north,  east. 

Monitoring Time (HH:MM). The  t ime when a field measurement was 
taken in the format  hours:minutes using 3 24-hr clock. Example: 08:37 
for  8:37 a.m. and  19:12 fo r  7:12 p.m. (See conversion table below.) 

Conversion Table  

Conventional Time 24-Hr Time 

17. 

18. 

19. 

20. 

1:OO a.m. 
12:OO Noon 
1:00 p.m. 
2:OO p.m. 
3:OO p.m. 
4:OO p.m. 
5:OO p.m. 
6:OO p.m. 
7:OO p.m. 
8:OO p.m. 
9 :OO p.m. 

1O:OO p.m. 
11:OO p.m. 
12:OO Midnight 

1 :oo 
1200  
13:OO 
14:OO 
15:OO 
16:OO 
17:OO 
18:OO 
19:OO 
2o:oo 
2 l:oo 
22:oo 
23:OO 
24:OO 

Location Type. T h e  
location type codes are: BH--borehole, TP--test pit, SL--surface location, 
a n d  WL--well. 

Percent Lower Explosive Limit. The readfng obtained with the meter set 
to the L E L  Scale. 

Code describing the location of the CGI reading. 

PPM. The reading with the meter set to the PPM scale 

Percent Oxygen. Record the percent oxygen reading in this da ta  Field. 

. Rocky Flats Plant ER Program SOPS 
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S T A N D g R D  O P E R A T I N G  P R O C E D U R E  6.2 

HEALTH A N D  SAFETX hIONIT 'ORING OF ORGANIC V A P O R S  W I T H  

A P H O T O I O N I Z A T I O N  D E T E C T O R  

1. P U R P O S E  

T o  desc r ibe  t h e  e q u i p m e n t  a n d  p rope r  method f o r  e n v i r o n m e n t a l  mon i to r ing  of tox ic  
gases a n d  vapors  us ing  a po r t ab le  pho to ion iza t ion  de tec to r  (PID) .  

2. D I S C U S S I O N  

T h e  R e m e d i a l  Inves t iga t ion  P l a n  (RIP)  provides  i n f o r m a t i o n  o n  t h e  scope o f  t h e  g iven  
o p e r a t i o n  a n d  t h e  a p p l i c a b i l i t y  of  t h i s  p rocedure  to  t h e  w o r k  ac t iv i t i e s .  

T h e  P I D  is u se fu l  as a gene ra l  s u r v e y  in s t rumen t  at h a z a r d o u s  w a s t e  si tes.  A P I D  is 
c a p a b l e  of de t ec t ing  a n d  measu r ing  rea l - t ime concen t r a t ions  of m a n y  o r g a n i c  a n d  
i n o r g a n i c  vapor s  i n  t h e  a i r .  A P I D  is s imi l a r  to a f l a m e  ion iza t ion  de tec to r  ( F I D )  in  
app l i ca t ion .  T h e  P I D  has  s o m e w h a t  b roade r  capabi l i t i es  because  i t  c a n  d e t e c t  c e r t a i n  
i n o r g a n i c  vapors .  Conver se ly ,  t h e  P I D  is unab le  to respond to  c e r t a i n  low molecu la r  
we igh t  hydroca rbons  ( l i ke  m e t h a n e  a n d  e t h a n e )  t h a t  a r e  r e a d i l y  de t ec t ed  by  F I D  
ins t rumen t s .  A p p e n d i x  5.1 descr ibes  the  app l i ca t ion  compar i sons  be tween  a n  F I D  
o r g a n i c  vapor  a n a l y z e r  a n d  a PID. 

.-I P I D  w i l l  respond to most vapor s  t ha t  have  a n  ion iz3 t ion  po ten t i a l  less t h a n  cr cqu2.i 
to t h a t  supp l i ed  by t h e  ion iz ing  source  in the  de t ec to r ,  Lvhich is a n  ui:raviolet (UV') 
lamp.  Severa l  p robes  a r e  ava i l ab le  f o r  t he  PID,  e a c h  h a v i n g  a d i f f e r e n t  sou rce  a n d  a 
d i f f e r e n t  i on iza t ion  poten t ia l .  For th i s  reason ,  t h e  se lec t ion  o f  t h e  a p p r o p r i a t e  p robe  

- is essent ia l  i n  o b t a i n i n g  u s e f u l  f i e l d  results. T h o u g h  i t  c a n  be  c a l i b r a t e d  to a 
p a r t i c u l a r  compound ,  t h e  i n s t r u m e n t  c a n n o t  d i s t inguish  be tween  de tec t ab le  c o m p o u n d s  
in a m i x t u r e  o f  gases. T h e r e f o r e ,  i t  i nd ica t e s  a n  in t eg ra t ed  response  to t h e  mix tu re .  

2.1. P I D  I n s t r u m e n t  L i m i t a t i o n s  

A. 

B. 

C. 

D. 

E. 

T h e  P ID is a nonspec i f i c  t o t a l  vapor  de tec tor ,  I t  c a n n o t  be used co i d e n t i f y  
u n k n o w n  subs tances ;  i t  c a n  on ly  q u a n t i f y  them. 

T h e  P I D  mus t  be ca l ib ra t ed  to a spec i f i c  compound .  

T h e  P I D  does  no t  respond to c e r t a i n  low molecular  w e i g h t  hydroc3rbons  l ike 
me thane  a n d  e thane .  

C e r t a i n  tox ic  gases a n d  vapor s  l ike  c a r b o n  t e t r ach lo r ide  a n d  h y d r o g e n  c y a n i d e  
have  h igh  ion iza t ion  poten t ia l s  a n d  c a n n o t  be de t ec t ed  w i t h  a PID. 

Cer t a in  models  of P I D  ins t rumen t s  a r e  not  i n t r in s i ca l ly  sa fe .  R e f e r  to the  
manufac tu re r ' s  o p e r a t i n g  m a n u a l  f o r  use in  po ten t i a l ly  f l a m m a b l e  o r  
combust ib le  a tmospheres .  X PID should  be used i n  con junc t ion  w i t h  a 
combust ib le  gns i n d i c a t o r  (see SOP 6.1, Hea l th  a n d  S a f e t y  .Moni tor ing  of 
Combust ib le  G a s  Levels). 
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F. Electrical power lines o r  po,wer t ransformers  close to the PID instrument  may' 
cause measurement errors. .Under  this circumstance,  re fer  to the  operating 
manual  fo r  proper procedures. ' ! 

G. High winds and  high humidi ty  will a f f ec t  measurement readings. Certain 
models of PID instruments become unusable under foggy conditions.  An 
indication of this is the needle dropping below 0. 

H. The  lamp window must be periodically cleaned to ensure ionization of the  a i r  
contaminants.  

I. One PID instrument,  the HNu,  measures concentrations f rom about  1 to 2000 
ppm, although the response is not l inear  over this ent i re  range. For  example,  
the response to benzene is l inear  f rom about  0 to 600 ppm. This  means the 
HNu reads a t rue concentration of benzene only between 0 a n d  600. Greater  
concentrations a re  read a t  a lower level than  the t rue value. Consult  the 
manufacturer 's  operating manual  to determine the instrument's response to 
various chemicals. 

2.2. Regulatory Limitations 

A. Transport  of calibration gas cylinders by passenger and  cargo a i r c ra f t  follow 
t h e  U.S. Code of Federal  Regulations,  49 C F R  Parts 100-177. Isobutylene is a 
typical calibration gas included with a PID. Isobutylene is classified as  a 
nonflammable gas, UN 1556, and  the proper shipping name is compressed gas. 
I t  must be shipped i n  cargo a i rc raf t  only.  

3. PROCEDURE 

3.1. Associated Procedures 

Information that  applies to most f ie ld  activit ies is provided in SOPs 1.1-1.10. In 
addi t ion  to the RIP, those SOPs provide guidance that  may supplement the 
informat ion  in this procedure. They  should be consulted as necessary to obtain 
specif ic  information about  equipment  and  .supplies; sample collection, preservation, 
packaging, and  shipping; decontamination procedures; and  documentat ion 
requirements.  Procedures directly associated with. this  SOP are  listed below. 

SOP No. SOP Tit le  

1.1 General Instructions fo r  Field Personnel 

1.6 General Equipment  Decontamination 

6.1 Health a n d  Safety Monitoring of Combustible 
Gas Levels 

3.2. Preparation 

3.2.1 Office 

A. Review the RIP and SOPs listed i n  Section 3.1 
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B. 

C. 

Coordinate schedules/actions with the  installation s ta f f .  

Obta in  appropriate  permission f b r  property access. 
. .  

! 

D. Assemble the equipment  and  supplies listed in Appendix 5.2. Per form the 
procedures described below. 

1 .  S t a r t - u p  Procedure 

a .  Before at taching the probe, check the  funct ion switch on the control 
panel to  ensure tha t  i t  is in the off  position. Attach the probe by 
plugging i t  in to  the interface on the top of the readout module. Use 
care  in aligning the prongs in  the probe cord with the plug interface.  
Do not use excessive force. 

b. Turn  the  funct ion switch to the bat tery check position. T h e  needle 
on the meter should be within or  above the green battery a r c  on the 
scale; if not, recharge the battery.  If the red indicator l i g h t  comes on, 
the bat tery needs recharging. 

c. Turn  the funct ion switch to any  range setting. 
the probe to see i f  the  lamp is on. 
glow. Do not stare into the probe any  longer than 3 sec. 
exposure to UV light will damage the eyes. 
of the f an  motor. 

Look into the end  of 
If it is on, i t  will  emit  a purple 

Long-term 
Also, listen for  the  hum 

d.  To zero the instrument.  tu rn  the funct ion Switch 1 0  the s tandby 
position and  rotate the zero adjustment  u n t i l  the meter reads zero. .A 
calibration gas is not needed because this is an  electronic zero 
adjustment.  If the  span adjustment  sett ing is changed a f t e r  the  zero 
is set, the  zero should be rechecked and  adjusted ( i f  necessary). Wait 
15 to 20 sec to ensure that  the zero reading is stable. If necessary, 
rcadjust the zero. 

2. Operational Check 

a .  Follow the s tar t -up procedure. . 

b. With the instrument set on the 0 to 20 range, hold a solvent-based 
marker pen ne3r the probe tip. I f  t h e  meter deflects upscale, the 
instrument is working. 

r 

3. Calibration Procedure 

a. Follow the s tar t -up procedure and  the  operational check. 

b. Set the funct ion switch to the range setting for  the concentrat ion of 
the calibration gas. 

c. Remove the detector f rom the outer  casing by loosening the screw on 
the bottom of the casing. 
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i d. Attach a regulator:  to a. .disposable cy l inder  of cal ibrat ion gas. 
Connect the  regulator to the probe of the PID wi th  a piece of clean' 
tygon tubing. 0 p . m  the 'valve on the regulator. 

i :  
I ;  

1 '  i 

e. Af te r  15 sec, adjust  the internal cal ibrat ion screw until  the  meter 
reading equals  the concentration of the cal ibrat ion gas used. Consult 
the operat ing manual  for the location of this screw. 

f .  If the PID does not start  up, check .ou t  o r  cal ibrate  properly and  
not i fy  the equipment  manager immediately.  Under  no circumstances 
should work requir ing monitoring wi th  a PID be performed without  a 
properly funct ioning instrument. 

g. Replace the detector in the outer casing. 

h. Contact t he  carr ier  that  will t ransport  equipment  and  hazardous 
materials to obtain information on regulations and  specifications.  

3.2.2. Documentat ion 

A. Obtain a logbook f rom the QA officer.  

B. Record results of the equipment  check in the  logbook. 

C. Obtain a suf f ic ien t  number of the appropriate  E R  Program data  collection 
forms (see INDEX TO SOPS). 

D. Consult the E R  Program da ta  administrator f o r  3 current  list of information 
used in  the completion of da ta  forms. 

E. Record the cal ibrat ion da ta  on the Photoionization Detector Field Data  fo rm 
(Appendix 5.3). See Appendix 5.4 (Data  Form Completion) fo r  instructions. 

3.2.3. Fie ld  

A. Follow the s tar t -up procedure,  operational check. 3nd calibration check 
described in Section 3.2.1.D. c 

B. Set the funct ion switch to the appropriate range. I f  the concentration of gases 
or vapors is unknown,  set the function switch to the 0 to 20 ppm range; adjust  
the range i f  necessary. 

C. With the exception of the probe's inlet a n d  exhaust,  wrap the PID in clear 
plastic to prevent i t  f rom becoming contaminated a n d .  to prevent water  f rom 
gett ing inside the  instrument  in t h e  event of precipitation. 
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i 3.3. Operation . .  

3.3.1 hleasurinp oreanic vaDor fevels "side t he  PID 

A. 

B. 

C. 

D. 

E. 

F. 

3.4. 

3.1. 

As with any f ie ld  instrument ,  accurate results depend on the operator's 
knowledge of the  operator 's  manual.  Follow the instructions in the operat ing 
manual explicitly in order  to. obtain accurate  results. 

Position the in take  assembly close to the monitoring a r e s  because the  low 
sampling rate allows fo r  only very localized readings. Do not immerse the 
intake assembly in  f lu id  under  any  circumstances. 

While taking care  not to permit the PID to be exposed to excessive moisture, 
dir t ,  or  contaminat ion,  monitor the work act ivi ty  as specified in  the si te 
Health and  Safety Plan. Conduct the PID survey a t  a slow to moderate  ra te  
of speed and  slowly sweep the intake assembly (the probe) f r o m  side to side. 

During dril l ing activit ies,  perform PID monitoring a t  every 5-f t  interval  
downhole, a t  the  headspace, and  in the  breathing zone. In addi t ion,  
monitoring may be performed in the breathing zone dur ing  actual  dr i l l ing 
when elevated organic  vapor levels a re  encountered. When the act ivi ty  being 
monitored does not involve dril l ing (like surface sampling),  readings may only 
be recorded in the  breathing zone. Refer  to the site Heal th  and  Safe ty  Plan 
for  specific monitoring instructions.  

Be prepared to evacuate  the 3rea i f  the preset a larm sounds. Operators using 
supplied air  systems may not need to evacuate the work area,  but they should 
frequently observe the levels indicated by the instrument.  

Static voltage sources l ike power lines, radio transmissions, or  t ransformers  
may interfere  wi th  measurements. See the operator's manual  fo r  a discussion 
of necessary considerations.  

Postoperation 

. Field 

A.  When the activity is completed or a t  the end of the day ,  careful ly  clean the 
outside of the PID with a damp disposable towel to remove s n y  visible d i r t .  
Return the PID to a secure area and  place on charge. 

r 

E. Ensure that  all  equipment  is accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment  Decontamination),  and ready for  shipment.  

C. Make sure  all survey o r  sampling locations a re  properly staked a n d  the 
location ID is readi ly  visible on the location stake. 

3.4.2. Documentation 

A. Record any  uncompleted work (like addi t ional  monitoring) in the logbook. 
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: : i ,  ! .  B. Complete logbook entries,  ver i fy  the accuracy of entries, andis ignl in i t ia l  a l l  
pages. . .. 

\ 

' : 
i" C. Review da ta  collection forms f o r  completeness. 

3.4.3. Office 

A. Deliver original forms and  logbooks to the document  control of f icer  (with 
copies to the si te manager a n d  fi les) for  eventual  delivery to the Department  
of Energy. 

B. Inventory equipment  and  supplies. Repair  or replace all  broken or damaged 
equipment  and  charge the batteries. Replace expendable items. Return  
equipment  to the equipment  manager and  report  incidents of malfunct ion o r  
damage. 

4. SOURCES 

H N U  Systems, Inc. 1986. "Instruction Manual fo r  the  Trace Gas Analyzer Model PI 
101." Newton, Massachusetts. 

C F R  49. 1985. Code of Federal  Regulations,  Ti t le  49, U.S. Department  of 
Transporatat ion,  Parts 100-1 77. November 1, 1985. Washington, D.C.: U.S. 
Government  Pr int ing Office.  

EPX. 1984. "Characterization of Hazardous Waste Sites-A Methods Manual: Volume 11. 
Available Sampling Methods, Second Edition" U.S. Environmental  Protection 
Agency report  E P A -600/4-8 4-0 7 6. En v i ro n me n ta 1 Monitoring S ys te ms 
Laboratory,  Off  ice of Research a n d  Development, Las Vegas, Nevada. 

5. APPENDICES 

5.1. Comparison of the  FID and  PID 

5.2. Equipment and Supplies Checklist  

5.3. Photoionization Detector Field Data  Form 

5.4. Data  Form Completion 
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.. 

Response 

Application 

Limitat ions 

Cal ibrat ion gas 

Ease of 
operation 

Detection l imits 

Response t ime 

APPENDIX 5.1 
. .  

COMPARISON OF THE FID A N D  PID 

FID 

Responds to many organic  
gases and  vapors, . 
especially low molecular 
weight hydrocarbons. 

In  survey mode, detects 
total concentrations of 
gases and  vapors. In  G C  
mode, ident i f ies  a n d  
measures specific 
compounds. 

Does not respond to 
inorganic gases and  
vapors with a higher 
ionization potential  
than the f lame 
detector.  N o  
temperature control. 

Methane and  others 

Requires experience to 
interpret  correctly,  
especially i n  GC mode. 

0.1 ppm (methane)  

2-3 sec (survey mode) 

PID 

Responds to many organic 
a n d  some inorganic gases 
a n d  vapors, especially 
heavy hydrocarbons. 

In  survey mode, detects 
total  concentrations of 
gases and  vapors. Some 
ident i f icat ion of 
compounds possible if GC 
column and  s tandards a re  
used. 

Does not respond to 
methane or  inorganic 
a l iphat ic  chlorinated 
solvents. Does not respond 
properly in presence of 
water  vapor (high 
humidity).  Does not 
detect  a compound i f  
probe (lamp) has a lower 
energy than compound's 
ionization potential. 

Benzene (1,3-butadiene) a n d  
others 

Fair ly  easy to  use and  
interpret .  More d i f f icu l t  
i n  the GC mode. 

0.1 ppm (benzene), 
depends on lamp voltage. 

3 sec for  90% of total 
concentration 
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Maintenance 

Useful  range 

Service l i fe  

APPENDIX 5,1, Concluded 

FID, :. PID 

Periodically clean and  
inspect particle fi l ters,  
valve rings, and  burner 
chamber .  Check calibration each use. 
a n d  pumping system fo r  
leaks. Recharge bat tery 
a f t e r  each use. 

Clean U V  lamp frequent ly .  
Check cal ibrat ion regularly.  
Recharge bat tery a f te r  

0-1000 ppm 0-2000 ppm 

8 hrs; 3 hrs with 
s t r ip  char t  recorder 

10 hrs; 5 hrs  wi th  
s t r ip  char t  recorder 
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APPENDIX 5.2 

I 

EQUIPMENT AND SUPPLIES CHECKLIST 

Photoionization detector (PID) 

Operat ing manual  

Probes: 9.5eV , 10.2eV , and  11.7eV 

Battery charger  fo r  PID 

Spare bat ter ies  

Jeweler's screwdriver  fo r  adjustments 

Tygon tubing 

NBS traceable cal ibrat ion gas ( type)  

"T" valve fo r  cal ibrat ion 

Intake assembly extension 

Strap f o r  carr \ . ing PID 

Teflon tubing for  downhole measurements 

Plastic bags f o r  protecting the PID f rom moisture 
and  d i r t  
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. ~ P P E N D I X  ~ . .  5.3 

PHOTOIONIZATION DETECTOR FIELD DATA FORM 

PFKnOlONlUTlOH DETECTOR FIELD DATA 

I PHOTOIONUTION OEECTOR INSTRUUPCT: UOOa.  

I 

I I I I I I I I 
I I I 1 I I I I 
I I I I I I I I 

I I 1 I I I I I 
I I I I I .  I I I 

I I I I i . 'I ! 
1 i I i I I I I i 

t I I I I I I I I 

I I I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I I I 
I I I I I I I I -- - -- 
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APPENDJX 5.4 

DATA FORM COMPLETION 

Use a pen wi th  black ink tha t  is not water soluble (not  a fe l t - t ip  pen). Make 3n  en t ry  
in each blank. \Vhere there is no da ta  entry,  enter  UNK fo r  Unknown,  N A  f o r  Not 
Applicable,  o r  ND for  Not Done. I f  any  procedure was not performed as prescribed, 
give the reason for  the change or  omission on the form. TO change a n  entry,  d r a w  a 
single line through i t ,  add  the  correct information above i t ,  and  init ial  the change. 

PHOTOIONIZATION DETECTOR FIELD DATA FORM 

. .  

1. Facili ty Code. Five-character code abbreviat ing the faci l i ty  name where 
the program act ivi ty  is being conducted. The  f i rs t  three characters  
indicate  the facil i ty,  and  the  remaining two numbers designate the 
specific si te wi th in  the facil i ty.  

2. Log Date. 
in  the format  DD-MMM-YY (01-JAN-88). 

The  da te  the  information recorded on the fo rm was obtained 

3.  Location ID. Four-character code assigned sequentially to  each borehole, 
test pit, or  surface location where physical, chemical, biological, 
radiological, and  other measurements a re  taken. 

4. Location Type. Two-character code ident i fying where the sample was 
taken. There is one location type fo r  each location ID. Location types 
include those listed below. 

BH-- Bor e ho le 

TP--Test Pit 

SL--Surf ace Locat ion 

WL--Well 

SB--Sample Bottle 

SS--Soil Sample 

OT--Other (explain) 

c 

5. Logger Code. Three-character or  four-character  code ident i fying the 
company responsible for  collecting the information on the form.  

6 .  Field Rep. The  name of the f ie ld  representative.  

7. PID Model. Model of photoionization detector (PID) instrument.  

8. PID Manufacturer .  Manufacturer 's  name on the PID instrument used. 
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APPENDIX 5.4, Cont inued 

9. Date/Time Calibrated.  
calibrated.  Cal ibrat ion should be performed daily.  

La i t  d a y  and t ime when the  :PID instrument  was 

10. Serial No. Serial No. of PID instrument.  

11. Acceptance Code. One-character code assigned by the  si te manager.  

12. Calibration Gases 

a )  Type/Cylinder  ID No. Name of the cal ibrat ion gas a n d  the  
ident i f icat ion number of the cylinder.  

b) Concentrat ion (ppm)/span. Concentration of cal ibrat ion gas in  par ts  
per million (ppm) and  the span setting f o r  calibration. 

13. Comments. Any addi t ional  information. 

14. Time (HH:MM). The  t ime when a field measurement was taken in the 24- 
hr clock format  of hours:minutes ( for  example, 08:37 fo r  8:37 a.m. and  
19:12 for  7:12 p.m.). See the conversion table below. 

Conversion Table 

Conventional Time 24-Hr Time 

1:00 a.m. 
12:OO Noon 

1:OO p.m. 
2:OO p.m. 
3:OO p.m. 
4:OO p.m. 
5:OO p.m. 
6:OO p.m. 
7:OO p.m. 
8:OO p.m. 
9:OO p.m. 

1O:OO p.m. 
11:OO p.m. 
12:OO Midnight 

1 :oo 
12:oo 
13:OO 
14:OO 
15:OO 
16:OO 
17:OO 
18:OO 
19:OO 
20:oo 

22:oo 
23:OO 
24:OO 

21:do 

15.  Sample ID. When samples are  being taken dur ing  a PID monitoring, the 
ident i f icat ion number or  code assigned to a par t icular  sample (l ike 01) is 
correlated wi th  the observed readings and  appropriate  dril l ing depth (if 
dri l l ing is being performed).  This is useful in selecting samples f o r  
analyses and  in the correlation of laboratory da t a  with PID measurements. 
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16. 

17. 

18. 

APPENDIX 5.4, Concluded 

Observed Reading (ppm). PID reading a t  the respective location ID i n  the  
units indicated on the  meter. When the calibration gas a n d  the gas being 
measured for  the environment  a re  the same. the meter reads in par ts  per 
million (ppm) dur ing  dril l ing.  Readings may  be taken downhole,  a t  the 
headspace, and  in the breathing zone, and  data  should be recorded in  the 
appropriately marked  column. 

Drilling Depth (Ft). PID monitoring is performed every 5 f t  dur ing  
drilling. The  depth  of the dr i l l ing is listed in feet  a n d  can be given as 
the most recent in te rva l  ( l ike 5-10) or as  the ending  depth  (like 10). 

Comments. Any addi t iona l  information,  including the  type of gas being 
measured if this de te rmina t ion  can  be made (for  example,  by labels on 
drums). 
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STANDARD 0PERATI.NG PROCEDURE 6.3 i 

\ 

HEALTH A N D  SAFETY MONITORING O F  O R G A N I C  VAPORS WITH 

A FLAhIE IONIZATION DETECTOR 

1 .  PURPOSE 

T o  descr ibe  t h e  e q u i p m e n t  a n d  p r o p e r  m e t h o d  for e n v i r o n m e n t a l  mon i to r ing  of tox ic  
gases a n d  vapors  us ing  a po r t ab le  f l a m e  ioniza t ion  de tec to r  (FID) .  

2. DISCUSSION 

T h e  R e m e d i a l  Inves t iga t ion  P l a n  ( R I P )  provides  i n f o r m a t i o n  o n  t h e  scope  of t h e  g i v e n  
o p e r a t i o n  a n d  t h e  a p p l i c a b i l i t y  of t h i s  p rocedure  to t h e  work  ac t iv i t i e s .  

A n  F I D  is u se fu l  as a gene ra l  s c reen ing  tool to de t ec t  t h e  presence  of most o r g a n i c  
vapors .  I t  c a n  be  used to d e t e c t  pockets  of gaseous h y d r o c a r b o n s  i n  depress ions  or  
c o n f i n e d  spaces,  to sc reen  d r u m s  or  o t h e r  con ta ine r s  f o r  t h e  presence  of t r a p p e d  
vapors ,  o r  to sc reen  a n  a r e a  f o r  t h e  presence of e l eva ted  leve ls  of vapor -phase  
organics .  

T h e  F I D  is s imi l a r  to a pho to ion iza t ion  de tec tor  ( P I D )  in app l i ca t ion .  bu t  c a n n o t  
de t ec t  c c r i 3 l n  i no rg3n ic  vapor s  t h a t  a r e  de tec ted  by the  PID. However .  t h e  PID is  
unab le  to respond to c e r t a i n  low molecular  weight hydroca rbons  ( l i ke  me thane  a n d  
e t h a n e )  tha t  a r e  r ead i ly  d e t e c t e d  by  F I D  ins t ruments .  A p p e n d i x  5.1 descr ibes  t h e  
app l i ca t ion  compar i sons  be tween  a n  F I D  o rgan ic  vapor  a n a l y z e r  a n d  a PID. 

T h e  F I D  wi l l  respond to  most  o r g a n i c  vapor s  as t h e y  f o r m  pos i t ive ly  c h a r g e d  ions  
when  burned  i n  a hydrogen  f l ame .  T h e  magn i tude  of the  response is a f u n c t i o n  o f  
t h e  de t ec to r  s ens i t i v i ty  a n d  t h e  ion iza t ion  proper t ies  of the  p a r t i c u l a r  compound ,  a s  
well  as i t s  concen t r a t ion .  As a resu l t ,  t h e  response mus t  be c o m p a r e d  w i t h  t h e  
response gene ra t ed  by a k n o w n  concen t r a t ion  of a s t a n d a r d  gas. T h e  sample  
concen t r a t ion  is t hen  r epor t ed  a s  t h e  parts-per-mill jon ( p p m )  e q u i v a l e n t  of t h e  
s t a n d a r d  gas, Most u n i t s  a r e  c a l i b r a t e d  w i t h  methane;  however ,  a lmost  a n y  gaseous 
hydroca rbon  tha t  produces  a response  c a n  be used. lMany models  a l so  h3ve bui l t - in  
ca l ib ra t ion  c i r cu i t s  to e n s u r e  t h a t  t h e  e lec t ronic  response r e m a i n s  cons t3nt  i n  a l l  
ranges .  

2.1. FID I n s t r u m e n t  Limitations 

A. T h e  FID does  no t  r e spond  to nongaseous o rgan ic  c o m p o u n d s  l i ke  some  
pesticides,  po lynuc lea r  a r o m a t i c  hydroca rbons  (PNAs),  a n d  polyshlor ina  ted  
b i p hen  y Is (PCBs). 

B. Most po r t ab le  F IDs  re ly  o n  t h e  sample  gas to supp ly  the  combus t ion  a i r  to t h e  
de tec tor  f l a m e ,  so t h e y  a r e  des igned  to ope ra t e  in  a m b i e n t  a tmospheres  w i t h  
oxygen concen t r a t ions  of approx ima te ly  21%. T h i s  des ign  prec ludes  t h e  
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sampling of process vents, poorly .ventilated o r  sealed containers,  or  any  
sample gas hydrocar.bon concentrat ion suf f ic ien t  to reduce the available 
oxygen or saturate  the  detector. ‘Optional equipment  is avai lable  that  supplies 
oxygen from a compressed gas bottle or  introduces sample gas through a 
dilution system with a known di lut ion factor .  

C. Concentrations beyond the greatest scale factor  of the instrument  o r  in excess 
of 30% of the lower explosive limit (LEL)  of the sample component require  
system modification. If system modifications a re  required,  consult the 
manufacturer’s operat ing manual.  

D. Certain FID instruments  have negligible response to carbon monoxide (CO) 
and  carbon dioxide (CO,). Their  s t ructure  precludes the  production of 
appreciable ions i n  the  detector f lame so other organic  materials may be 
analyzed in the presence of CO and  CO,. 

E. As with the PID, the  FID responds d i f fe ren t ly  to d i f f e ren t  compounds. 
Appendix 5.2 contains  a list of the relative sensitivities of one FID model to 
some common organic  compounds. Because the instrument  is factory 
calibrated to methane, all  relative responses a re  given in percentages with 
methane a t  100. Therefore ,  the ident i ty  of the chemical of interest  must be 
ascertained before its concentration can be determined. In addi t ion,  the uni t  
requires a trained individual  to maintain and  operate the unit .  

2.2.  Regulatory Limitations 

A .  Department of Tr3nsportat ion regulations (DOT-E-7607) prohibi t  the carrying 
of compressed hydrogen 93s on passenger a i rc raf t .  When the FID instrument 
is transported on a passenger a i rc raf t ,  the  hydrogen gas contained in the 
instrument must be emptied before loading. 

B. Transport  of a n  F ID o r  ex t ra  cylinders of hydrogen gas or  cal ibrat ion gas by 
cargo a i rc raf t  must comply with the regulations st ipulated i n  49 CFR,  Parts 
100- 17 7. 

C. Appendix 5.6 describes the procedure for  t ransport ing an  FID w i t h  a 
hydrogen tank. Consult  the shipper for  any  re5ent changes in  this procedure.  

3. PROCEDURE 

3.1. Associated Procedures 

Information that  applies to most f ield activit ies is provided in SOPs 1.1-1.10. In 
addi t ion to the RIP, those SOPs provide guidance that  may supplement the 
information in this procedure.  They  should be consulted as necessary to obtain 
specif ic  information about  equipment  and  supplies; sample collection, preservation, 
packaging, and  shipping; decontamination procedures; a n d  documentation 
requirements.  Procedures direct ly  associated with this SOP are  listed below. 
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SOP No. : SOP Ti t le  . .  
1.1 

1.6 General  Equipment  Decontamination 

General  Instructions f o r  Field Personnel 

3.2. Preparat ion 

3.2.1. Off ice  

A. Review the RIP  and  SOPS listed in Section 3.1. 

B. Coordinate schedules/actions wi th  the installation s ta f f .  

C. Obtain appropriate  permission f o r  property access. 

D. Contact the carr ier  tha t  will  transport  samples to obtain informat ion  on 
regulations and  specifications.  

E. Assemble the equipment  a n d  supplies listed in Appendix 5.3. Perform the 
funct ional  checks described below. The  purpose of these checks is to ver i fy  
that  an  instrument will func t ion  properly ( for  example, the batteries a re  
serviceable and  the instrument  can  be zeroed a n d  cal ibrated)  in the f ie ld .  If 
problems develop, obtain a replacement uni t  and  perform the same func t iona l  
checks. 

1. Turn  the instrument o n  and  allow adequate  w a r n u p  time. 

2. Check the bat tery charge level indicator.  I f  i t  is not fu l ly  charged,  
recharge the bat tery as described in  the manual.  

3. Turn  on the pump a n d  check fo r  leaks by covering the sample inlet  and  
observing the rotameter.  The  indicator ball should drop to zero. 

4. With the pump operating, open the hnydrogen gas storage tank  valve a n d  
the supply regulator to allow fue l  gas to f low into the detector chamber .  

5 .  Depress the igniter switch,  observe the "Indicator needle for  positive 
response, and  listen f o r  a pop. if the f lame fails to l i g h t ,  depress the 
igniter switch again.  Once the detector f lame is l i t ,  the uni t  is ready fo r  
use. Before l ighting the  detector flame, always be sure that  the car r ie r  
gas flow (usually sample gss) is started.  

6. If the instrument has internal  cal ibrat ion capabili ty,  perform the 
instrument cal ibrat ion according to the procedures described in the 
operating manual.1 

7. I f  the instrument has a n  alarm mode, set the alarm a t  the desired 
concentration. 
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3.2.2. Documenta t ion  . .  
A. Obt$n a logbook f r o m  t h e  Q A  of f i ce r .  

B. R e c o r d  resu l t s  of t h e  e q u i p m e n t  check  i n  t h e  logbook. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  of  t h e  a p p r o p r i a t e  E R  Program d a t a  co l lec t ion  
f o r m s  (see I N D E X  TO SOPs). 

Consu l t  t h e  ER P r o g r a m  d a t a  a d m i n i s t r a t o r  f o r  a c u r r e n t  l ist  of i n f o r m a t i o n  
used i n  t h e  comple t ion  o f  d a t a  forms .  

D. 

E. R e c o r d  t h e  ca l ib ra t ion  d a t a  on  the  Pho to ion iza t ion  De tec to r  F ie ld  D a t a  f o r m  
( A p p e n d i x  5.3). See  A p p e n d i x  5.4 ( D a t a  Form Comple t ion )  f o r  i n s t ruc t ions .  

3.2.3. Field 

Before  us ing  t h e  F I D  i n  t h e  f i e ld ,  p e r f o r m  t h e  f o l l o w i n g  i n s t r u m e n t  checks  to e n s u r e  
t h a t  t h e  e q u i p m e n t  was  not  d a m a g e d  d u r i n g  t r anspor t :  

A. Fol low t h e  i n s t r u m e n t  checkou t  p rocedures  desc r ibed  i n  Sec t ion  3.2.1.E. 

B. If ca l ib ra t ion  to ;I spec i f i c  h y d r o c a r b o n  spec ies  is des i r ed ,  comple t e  th i s  
p rocedure  acco rd ing  to t h e  m a n u f a c t u r e r ' s  o p e r a t i n g  in s t ruc t ions .  

c. Cal ib ra t e  t h e  F I D  d a i l y  be fo re  each  use in the f ie ld  

3.3. O p e r a t i o n  

3.3.1 Fie ld  Measurements  of O r e a n i c  VaDors 

As w i t h  a n y  f i e l d  in s t rumen t ,  a c c u r a t e  results d e p e n d  o n  t h e  opera tor ' s  knowledge  o f  
t he  opera tor ' s  manua l .  T h e  in s t ruc t ions  in t h e  m a n u a l  should  be fo l lowed  exp l i c i t l y  
i n  o r d e r  to o b t a i n  a c c u r a t e  results.  

A.  Hold  t h e  sample  p robe  in  t h e  a rea  in ques t ion .  T h e  low sample  r i t e  allows 
f o r  o n l y  very  localized readings .  

A slow sweep ing  mot ion  shou ld  he lp  p r e v e n t  t h e  bypass ing  of  p rob lem a reas .  
Make  s u r e  the  ba t t e r i e s  a r e  recharged  w i t h i n  t h e  t ime f r a m e  spec i f i ed  in  t h e  
opera tor ' s  manua l .  T h e  usual length  of  t he  o p e r a t i n g  t ime be tween  cha rges  is 
8 to 12 hours.  

c 

B. 

C. D u r i n g  d r i l l i n g  ac t iv i t i e s ,  p e r f o r m  FID moni to r ing  a t  5 - f t  i n t e rva l s  d o w n h o l e ,  
a t  t h e  headspace ,  a n d  in  t h e  b rea th ing  zone. In a d d i t i o n ,  where  e l e v a t e d  
o r g a n i c  vapor  levels a r e  encoun te red ,  mon i to r ing  m a y  be p e r f o r m e d  in  t h e  
b r e a t h i n g  zone d u r i n g  a c t u a l  dr i l l ing .  When the  a c t i v i t y  does  not r e q u i r e  
d r i l l i n g  ( l ike  s u r f a c e  sampl ing) ,  r ead ings  m a y  on ly  be recorded  in t h e  
b r e a t h i n g  zone. Consu l t  t h e  H e a l t h  a n d  S a f e t y  P lan  for  t h e  s p e c i f i c  
mon i to r ing  ins t ruc t ions .  
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i i1 . .  

... . 

D. 

E. 

F. 

G. 

H. 

Some units have alarms that  signal . the operator  i f .  the  detector  f lame goes 
o i t .  If t h e - a l a r m  sounds; evacuate  the  work area,  relight the  f l ame '  in a 
known safe  area,  a n d  reen.ter the' site. 

Monitor fuel  and combustion a i r  supply gauges r tgu lar ly  to ensure suff ic ient  
gas supplies. 

High background readings a f te r  prolonged use may indicate tha t  the sample 
probe or  in-line f i l ters  ( in f ront  of detector) need to be cleaned. Use pipe 
cleaners to clean the  probe and  clean a i r  blown backwards through the probe 
to clean the filters. Do not use organic solvents because the detector may be 
saturated by the solvent. 

Perform the rout ine maintenance described in  the operating manual.  Because 
the unit  contains pressurized gas supplies, also perform leak-check procedures 
regularly. Leaking hydrogen gas is explosive. 

Concentrations beyond the maximum full-scale capabi l i ty  of the instrument 
or  in excess of 30% LEL of the sample component require  system 
modification. Similar modification may be necessary for  sampling in oxygen- 
def ic ient  atmospheres. This  usually entails  increasing the combustion a i r  to 
the detector by sample di lut ion o r  by a n  independent  a i r  supply.  A dilut ion 
system is the appara tus  required to supply a f i l tered,  controlled air  supply 
f o r  analyzers tha t  use the sample gas stream as the source of combustion air .  
X dilution system can  di lute  a gas stream by ratios u p  to 1OO:l through the 
selection of various cri t ical  orifices. 

3.4. Postoperation 

3.4.1. Field 

A. 

B. 

C. 

When the act ivi ty  is completed or  a t  the end  of the day ,  careful ly  clean the 
outside of the FID with a damp disposable towel to remove any  \.isible d i r t .  
Return the FID to a secure area and  place on charge. 

Ensure that  all equipment  is accounted for ,  decontaminated (see SOP 1.6. 
General  Equipment Decontamination),  and.  ready for  shipment.  

If necessary, make sure  a11 survey or sampling locations a re  properly staked 
and  that  the location ID is readily visible on the location stake.  

3.4.2. Documentation 

A. Complete logbook entries,  verify the accuracy of entries,  and  s ign/ ini t ia l  all 
pages. 

B. Review da ta  collection forms for  completeness. 
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I .  .. . 

3.4.3. Office i' 

A. Deliver original forms and logbooks to  the document control of f icer  (wi th  
copies to the site manager  and  files) fo r  eventual delivery to  the Department  
of Energy. 

B. Inventory equipment a n d  supplies. Repair  or replace all broken or  damaged 
equipment. Replace expendable  items. Return equipment  to the equipment  
manager and  report incidents  of malfunction or  damage. 

C. Charge the instrument batteries. 

D. If necessary, replenish supplies of the  NBS traceable cal ibrat ion gas. 

4. SOURCES 

Foxboro Analytical  ( A  Division of The  Foxboro Company). 1985. "Instruction a n d  
Service Manual, Century  Systems Portable Organic  Vapor Analyzer,  Model 
OVA-128.'' New Haven. Connecticut.  

C F R  49. 1985. Code of Federal  Regulations, Tit le 49, US.  Department  of 
Transporatation, Parts 100-177. November 1, 1985. Washington, D.C.: U.S. 
Government Printing Off ice .  

EPA. 1984. "Characterization of Hazardous Waste Sites - X Methods Manual: Volume 
11, Available Sampling Methods. Second Edition." US. Environmental  
Protection Agency document  EPX-600/4-84-076, December 1984. Environmen- 
tal Monitoring Systems Laboratory,  Off ice  of Research and  Development. i a s  
Vegas, Nevada,. 
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E q u i p m e n t  and Supplies Checkl is t  r 
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Main  ten  a nce 

U s e f u l  r ange  

Se rv ice  l i f e  

APPENDIX 5.1 , .Conc luded  i 

FIR .. PID 

Per iod ica l ly  c l ean  a n d  
inspec t  p a r t i c l e  quen t ly .  Check  
f i l t e rs ,  v a l v e  r ings ,  ca l ib ra t ion  
a n d  b u r n e r  c h a m b e r .  regular ly .  R e c h a r g e  
Check  c a l i b r a t i o n  a n d  
p u m p i n g  s y s t e m  f o r  use. 
leaks. R e c h a r g e  
b a t t e r y  a f t e r  e a c h  use. 

C lean  UV l a m p  f r e -  

b a t t e r y  a f t e r  e a c h  

0-1000 p p m  

8 hrs;  3 h r s  w i t h  
s t r i p  c h a r t  r eco rde r  

0-2000 ppm 

10 hrs;  5 h r s  
w i t h  s t r i p  c h a r t  
r eco rde r  

! 

c 
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APPENDIX 5.1 

COMPARISON Og THE F I D  AND PID 

Response  

A p p l i c a t i o n  

L i m i t a t i o n s  

C a l i b r a t i o n  
gas  

Ease  of 
o p e r a t i o n  

De tec t ion  
l i m i t s  

Response  t ime  

F I D  

Responds  to m a n y  o r g a n i c  
gases a n d  vapors,  espec ia l ly  
low molecular  we igh t  . 
hydroca rbons  

I n  s u r v e y  mode, de t ec t s  
to ta l  concen t r a t ions  of  
gases a n d  vapors.  I n  
G C  mode,  i den t i f i e s  
a n d  measu res  spec i f i c  
compounds .  

Does not  respond to 
gases a n d  vapors  w i t h  
a h ighe r  ion iza t ion  
poten t ia l  t h a n  t h e  
f l a m e  de tec tor .  S o  
t e m p e r a t u r e  cont ro l .  

Me thane  a n d  o the r s  

Requ i re s  expe r i ence  to 
in t e rp re t  cor rec t ly ,  
espec ia l ly  in  G C  mode.  

0.1 p p m  ( m e t h a n e )  

2-3 sec ( survey  
mode)  

Rocky Flats Plant ER Program SOPS 
Revision 3 January 1989 

PID 

Responds  t o  m a n y  
o r g a n i c  a n d  
some  i n o r g a n i c  - 

gases a n d  vapor s ,  
espec ia l ly  h e a v y  
hydroca rbons .  

I n  s u r v e y  mode ,  
de t ec t s  to t a l  
concen t r a t ions  of 
gases a n d  vapors .  
Some i d e n t i f i c a t i o n  
of  compounds  possible 
if G C  co lumn a n d  
s t a n d a r d s  a r e  used. 

Does not  r e spond  to  
m e t h a n e  or a l i p h a t i c  
ch lo r ina t ed  so lvents .  
Does not respond 
proper ly  in the  
presence of w a t e r  
vapor  o r  h i g h  
humid i ty .  Does n o t  
d e t e c t  a c o m p o u n d  
i f  t h e  p robe  ( l amp)  
has  a lower  e n e r g y  
t h a n  the  compound’s  
ion iza t ion  po ten t i a l .  

Be?zene ( 1,3- 
bu tad iene )  a n d  
o the r s  

F a i r l y  easy to use 
a n d  in t e rp re t .  More  
d i f f i c u l t  in t he  G C  
mode. 

0.1 ppm (benzene) ,  
depends  on  l a m p  
voltage.  

3 sec f o r  90% of 
to ta l  concen t r a t ion  

SOP 6 . 3  
Page I 
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. ...A PPENDIX 5.2 
\ .. : 

R E L A T I V E  SENSITIVITIES O F  T H E  F I D  T O  SOME 
COMMON O R G A N I C  COMPOUNDS 

ComDound Relat ive Resoonse 

Met ha ne 
Ethane  
Propane 
n-Butane 
n-Pentane 
Ethylene  
Acetylene 
Benzene 
Toluene 
Acetone 
Methyl e thyl  ketone 
Methl isobutyl ketone 
Met ha no1 
Ethanol  
Isopropyl alcohol 
Carbon te t rachlor ide 
Chloroform 
Trichloroethylene 
Vinyl chlor ide 

100 
90  
64 
61 

100 
85 

200 
150 
120 
100 
80  

100 
15 
25 
65 
10 
70 
72 
35 

Source: Foxboro Analyt ical ,  1985. 
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A P P E N D I X  5.3 

< ._ , 

EQUIPMENT' A N D  SUPPLIES CHECKLIST 

Flame ionization detector  (FID) 

Probe extension 

Operat ing manual  

Battery charger  

Spare bat ter ies  

Jeweler's screwdriver  for  adjustments  a n d  
calibration 

Refuel ing hose f o r  hydrogen cylinder 

NBS traceable cal ibrat ion gas 

Rocky Flats Plant ER Program SOPS 
Revision 3 

c 

January 1989 

i 
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! 

. APPENDIX 5.4 
. .  . . .  

FLAME IONIZATION DETECTOR FIELD DATA FORM 

~~ ~ ~~ 

! I i I 1 I ! I 
I I I .. I I i I I 
! I I I I I ! I 

I I I 1 .  I <  I I 

I ! I I I I I I 
’ I  I I I I I I I 

, I I I I I I 
I I I ! ! I I I 
I I I ! I I I I 

I I I .  ‘ ,  I 

I 

I 
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TP--Test Pit 

APPENDIX 5.5 

DATX FORM COMPLETION 

Use a pen with black ink tha t  is not water  soluble (not  a fe l t - t ip  pen). Make a n  en t ry  
in each blank. Where there is no da ta  entry,  enter  U N K  for  Unknown,  N A  for  Not 
Applicable,  o r  N D  f o r  Not Done. If any  procedure was not performed as prescribed, 
give the reason fo r  the change o r  omission on the form. To change a n  entry,  d raw a 
single l ine through it ,  add  the correct information above it, and  ini t ia l  the change. 

FLAME IONIZATION DETECTOR FIELD DATA F O R M  

1. Faci l i ty  Code. Five-character code abbreviat ing the faci l i ty  name where 
program act ivi ty  is being conducted. The  f i rs t  three characters  indicate  
the faci l i ty ,  a n d  the remaining two numbers designate the specific si te 
within the  facil i ty.  

2 .  Log Date.  The  date  the information recorded on the fo rm was obtained 
in  the format  DD-MMM-YY (01-JAN-88). 

3. Location ID. Four-character code assigned sequentially to each borehole, 
test pit, o r  surface location where physical, chemical,  biological. 
radiological, and  other  measurements a re  taken. 

4. Location Type. Two-character code ident i fying u h e r e  the samples w e r e  
taken. There is one location type for  each location ID. Location types 
include those listed below. 

BH--Borehole 

SL--Surface Location 

WL -- W e I I 

SB--Sample Bottle 

r 

SS--Soil Sample 

OT--Other (explain) 

5. Logger Code. Three-character or four-charscter  code ident i fying the 
company responsible for  collecting the information recorded on the form.  

6. Field Rep. The  name of the field representative. 

7 .  Manufacturer .  Manufacturer’s name on flame ionization detector (FID) 
instrument used. 

Rocky Flats Plant ER Program SOP8 
Revision 3 January 1989 
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8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

APPENDIX 5.5, Cont inued 

Model. Model of FID. ins t rument .  ! 

Serial  KO. Serial  No. of FID instrument.  

Date /Time Cal ibra ted .  
cal ibrated.  Cal ibra t ion  should be performed daily.  

T h e  day  and  t ime when the  FID ins t rument  was 

Acceptance Code. One-  charac te r  code assigned by the  s i te  manager .  

Cal ibrat ion Gases 

a. Type/Cyl inder  I D  No. T h e  ident i f icat ion of the  ca l ibra t ion  gas a n d  
the lot n u m b e r  on t h e  cylinder.  

b. Concentrat ion (ppm). T h e  concentrat ion of the  ca l ibra t ion  gas in  
par ts  per mil l ion (ppm). 

Comments.  A n y  addi t iona l  information.  

Time (HH:MM). T i m e  when a f ie ld  measurement was taken  in  the  24-hr 
clock format  of hours:minutes ( for  example,  08:37 f o r  8:37 a.m. a n d  19:12 
f o r  7:12 p.m.) 

Conversion Table  

Convent ional  Time 24-Hr Time 

1:00 a.m. 
12:OO Noon 
1:00 p.m. 
2:OO p.m. 
3:OO p.m. 
4:OO p.m. 
5:OO p.m. 
6 :OO p.m. 
7:OO p.m. 
8:OO p.m. 
9:OO p.m. 

1O:OO p.m. 
11:OO p.m. 
12:OO IMidnight 

1 :oo 
12:oo 
13:OO 
14:oo 
1500 
16:OO 
17:OO 
18:OO 
1906  
20:oo 
2 1:oo 
2 2 0 0  
23:oo 
24:OO 

Sample ID. When samples a r e  being taken while  F I D  monitor ing is being 
performed,  t h e  ident i f ica t ion  number or code assigned to a par t icular  
sample l ike 01 is correlated with the observed readings a n d  appropr ia te  
dr i l l ing d e p t h  if dr i l l ing is being performed.  This  is useful  i n  selecting 
samples f o r  analyses  a n d  in  the correlation of laboratory d a t a  with FID 
measurements. 

Rocky Fiats Plant ER Program SOPS 
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APPEND1.X 5.5, Concluded I 

16. Observed Reading (ppm). f.ID reading a t  the respective location ID in  
the units indicated on the  meter. When the calibration gas and  the gas 
being measured fo r  the environment  a re  the same, the meter reads in 
parts per million. Measurements can be made in the breathing zone, 
downhole, a t  the headspace,  or  other  specified locations. 

17. Dril l ing Depth (Ft) .  FID monitoring is performed every 5 f t  dur ing  a n y  
type of dril l ing.  T h e  depth  of the  dril l ing is listed in fee t  and  c3n be 
given as  the most recent interval  ( l ike 5-10) or  as the ending depth ( l ike 
IO). 

18. Comments. Any addi t iona l  information,  such as type of gas being 
measured, if this determinat ion can be made (for  example, by labels on 
drums). 

Rocky F,!ats Plant ER Program SOPS 
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APPENDIX 5.6 

' : 

SHIPMENT OF OVA-I28 AND HYDROGEN T A N K  

An organic  vapor analyzer (OVA) is typically shipped with a charged cyl inder  a n d  a 
supplementary hydrogen tank to a hazardous waste site as par t  of the safe ty  
monitoring requirements fo r  site characterization. T h e  OVA and  the hydrogen t ank  
must be shipped so as to protect their  integrity a n d  to protect against  potent ia l  
damage or  in jury  that  may be caused f rom leakage/breakage of the equipment .  
Regulat ions addressing the packaging, labeling, a n d  shipping of a n  OVA a n d  a 
hydrogen tank  are  described in 49 CFR Parts 171-178. 

The  packaging a n d  labeling requirements f o r  shipment  of the OVA and  the hydrogen 
tank a r e  summarized in the following paragraphs.  

A. Organic  Vapor Analyzer 

The  OVA must be placed in its own case or  in a box to minimize damage dur ing  
handl ing a n d  transportation. The  following labels must be placed on the container  
before shipping. 

1. A Flammable Gas label ( red and  white label) 

2 .  A Danser  label (orange and  black label) 

3 .  A label no  smaller t h a n  1 inch along ezch dimension w i t h  Hvdroeen  clear!y 
wri t ten on i t  

4. A label s ta t ing Inside Packapes Complv with Prescribed S ~ e c i f i c a t i o n s  

Personnel engaged in shipping OVXs must note that  a US. DOT exemption is 
applicable to the  shipment  of the OVA a n d  must be at tached to the shipping papers. 
In addi t ion,  personnel should note tha t  i t  is preferable  to transport  all hazardous 
materials on cargo a i rc raf t  ( for  example, Emory o r  Federal  Express). 

B. Hydrogen Tank  
I 

The hydrogen tank  must be secured w i t h  a safety cap. Because the tank needs to be 
shipped in a vertical  position (safety cap  on the up end) ,  personnel may packase the 
tank  in a box f o r  stabil i ty and  fu r the r  security.  I t  should be noted that  the hydrogen 
tank may be shipped without a box as  long as the tank  can remain i n  an upr ight  
position. If the hydrogen tank is packaged i n  a box, the shipper must ensure that  the 
box has  been securely taped. The  following labels must be placed on the tank  or  
container  before shipping. Personnel involved in shipping hydrogen tanks must note 
that  hydrogen tanks cannot be shipped by passenger a i r c ra f t  or  rail. 

1. A Flammable Gas label ( red and  white label) 

2. A Danser  label (orange and  black label)  

Rocky Flats Plant ER Program SOP8 
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APPENDIX.5,6, Concluded 

! 3. A label no smaller than  $1 i nch  with UN1049 clearly wri t ten on i t  

4. .A label no smaller than 1 inch with Hvdropen clearly wri t ten on i t  

5 .  Labels with T h i s  End UR on the container or  tank  point pointing toward the 
safety cap  

6. A Carso Aircraf t  Onlv  label 

7.  A label s ta t ing Inside Packages ComDlv with Prescribed S ~ e c i f i c a t i o n s  

c 
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STANDARD OPERATING PROCEDURE 6.3 

L .  

TOT A L A L P HA S U R FA C E C O’NT A hi1 N A T IO N h I E AS UR E hlE N T S 

1 .  PURPOSE 

T o  provide guidance fo r  determining levels of total surface alpha contaminat ion 
o n  equipment ,  vehicles, and  personnel that  have been in contact wi th  material  tha t  
was potentially contaminated wi th  alpha-emitt ing radionuclides. 

2. DISCUSSION 

T h e  Remedial  Investigation Plan (RIP)  provides information on the scope pf  a 
given operation, related health and  safety requirements, and  the applicabili ty of 
this  procedure to  the activities. 

Equipment  and  vehicles must be monitored for  contamination before release f rom 
radiologically controlled areas  for  unrestricted use. Levels of a lpha contarnination 
on equipment  will be determined and  compared to release cr i ter ia  in d r a f t  DOE 
Order  5480.1 1 that  a r e  taken f rom the U.S. Nuclear Regulatory Commission 
Regulatory Guide  1.86. The  limit fo r  a lpha act ivi ty  applies to natural  uranium, U- 
235,  U-238, and  associated decay products and  is 5000 disintegrations per minute  
(dpm)/100 cm2  averaged over I m’ or 15,000 dpm/100 cm’, not to exceed an area O F  
100 cm’. Limits f o r  other radionuclides apply to alpha. beta. and  gamm3 
radiations,  and  some are  set below the detection limits for  portable instruments.  
As a result, the applicable release cri terion for  a lpha  contaminat ion is the 
minimum detectable act ivi ty  above background as measured by a direct-reading 

- a lpha  scinti l lat ion detector wi th  a minimum eff ic iency of 2OOh. This  measurement 
typically equals about 350 dpm/100 cm2. Equipment  must be decontaminated to 
levels that  a r e  as low as reasonably achievable and  below the applicable release 
cr i ter ion in all  cases. Personnel must be monitored fo r  contaminat ion before 
leaving a controlled area a n d  decontaminated to  the lowest reasonably achievable 
levels. 

High-voltage plateau curves and  National Bureau Gf Standards (NBS) traceable 
source calibrations must be performed on the detector semiannually to ensure 
proper operation. Alpha detector counting efficiencies must be determined dail!. 
before  using the instrument  for  contamination monitoring. The  counting 
eff ic iency also must be determined following any  adjustments o r  repairs on the 
instrument.  The  counting eff ic iency is used to convert  instrument readings to a 
measure of act ivi ty  in units of dpm per 100 cm2. 

3. PROCEDURE 

3.1. Assoc iated Procedures 

Information that  applies to most f ie ld  activit ies ‘is provided i n  SOPs 1 . 1 - 1 : l O .  I n  
addi t ion to the RIP, those SOPs provide guidance that  may supplement the 
information in this procedure.  They should be consulted as necessary to obtain 
specific information about equipment  and  supplies; sample collection.. preservation, 
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pack a'g i n g , 
requirements. Procedures direct ly  associated wi th  this  SOP a r e  listed below. 

and  ship p i n g; decontamination p r oc e d u r e s; a n d  doc u me nm t i o n 

' : 
SOP No. SOP. Ti t le  

1.1 General Instructions fo r  Field Personnel 

1.6 General  Equipment Decontamination 

1.7 Sampling for  Removable Alpha Contaminat ion 

6.1 1 Beta-Gamma Radiat ion Measurements Using 
a Geiger-Mueller Detector 

3.2. Preparat ion 

3.2.1. Off ice  

A. Review the RIP a n d  SOPs listed in Section 3.1. 

B. Coordinate  schedules/actions with the installation s taff .  

C. Obtain appropriate  permission for  property access. 

D. Assemble the equipment  and  supplies listed in Appendix 5.1. Ensure the 
Ensure that  the a lpha  scinti l lator proper operation of a l l  f ie ld  equipment.  

3nd the raterneterjscsler have current  c3librations. 

3.2.2. Documentation 

A. Obtain a logbook f r o m  the QA officer.  

B. Record results of the equipment check in the  logbook. 

C. Obtain a suf f ic ien t  number of the appropriate  ER Program da ta  collection 
forms (see INDEX TO SOPs). 

D. Consult the E R  Program data  adminis t rgtor  for  3 cur ren t  list of 
information used in the  completion of da t a  forms. 

3.2.3. Field 

A. Complete the Daily Alpha Efficiency Check form (Appendix 5.2) by 
following instructions i n  Appendix 5.4, Data  Form Completion. 

B. Perform a dai ly  10-min background count a n d  3 1-min alpha source count 
dur ing  use and  record the results on the Daily Alpha Eff ic iency Check 
form. To perform a background count,  place the probe on a clean, 
uncontaminated sur face  and  record the number of counts accumulated 
over 3 period of 10 min. To perform a check source count, place the alpha 
source in  the detector t ray o r  against the detector surface s n d  record the 
number of counts accumulated per minute (cpm). 

C. Calculate the counting eff ic iency (E)  using the formula shown below 

Rocky Fl3ta Plant ER Program SOPs SOP 6 . 4  
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D. 

E = (source cDm) - (background cDm) 
; (source dpm)  , 

.\ . ' 
While counting samples o r  performing surveys, the alpha probe may be 
contaminated, causing the background count ra te  to increase. 5 I f  this is 
suspected, repeat the 10-min background count.  If the background count  
rate is more than 5O0h above the average value, the detector should be 
cleaned. 

3.3 Operation 

3.3.1 Total  AlDha Survev 

A. 

B. 

C. 

D. 

E. 

F. 

Complete the Total  Alpha Contamination Survey Data  fo rm by following 
instructions in  Appendix 5.4, Data Form Completion. 

List the i tems to be surveyed in the f i rs t  column on the  form.  Items must 
be ident i f ied as  specifically as possible wi th  ser ia l  numbers,  model 
numbers, license numbers,  or other forms of un ique  descriptions. If the 
items to be surveyed need to be labeled with the  assigned ident i f icat ion 
number, use an  indelible marker,  spray paint,  or  some type of permanent 
marker. Use a separate  line of the form to list each area surveyed on the 
items. 

List the surveyor's name, date  of survey, and  ident i f icat ion number of the 
monitoring instrumentl 'detector.  

Switch the instrument  on. check the batteries for  adequate  power, and  
check the  instrument  fo r  damage. Record the  instrument  dai ly  
background, eff ic iency,  and  calibration fac tor  in  the  appropriate  spaces. 
The  instrument background and  eff ic iency should be determined a t  least 
once during each operational day, 

Monitor potentially contaminated surfaces by passing the  probe face along 
each surface a t  a rate  of 5 cm/sec or less. Without touching it, hold the 
probe face as close 3 s  possible to the surface being monitored and not 
more than 0.5 cm away.  Be careful  not  to dramage the Mylar face of the 
probe. Hold the probe steady a t  any area that  appears  to indicate a n  
elevated reading. Record the highest reading fo r  each separate  area of the 
item monitored, listing a description of each are3 i n  the space provided 
under the f i rs t  column. 

When monitoring potentially contaminated skin a n d  clothing surfaces,  hold 
the probe face as  close as possible to the surface being monitored, no more 
than 
0.5 cm away.  Move the probe along the surface a t  a ra te  of 5 cm/sec or 
less. At a minimum, monitor the areas listed below. 

1.  Both sides of each hand 

2. 

3. 

Tops, sides, and  bottoms of  shoes or  boots 

The torso of the body, both f ront  and  back 
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4. All- loose equipment  ( for  example, papers, c1ipboards;and hand-carr ied : 
tools) , 

! < .  

G. Instrument readings will f luctuate  dur ing  monitoring. Investigate any  
significant elevation of the meter reading by holding the  meter in the 
suspected area.  A noticeable elevation in  the meter reading identifies 
contamination that  may need to be removed. 

H. Multiply each instrument  reading (cpm) by the calibration fac tor  to obtain 
the contamination level in dpm/100 cm2. 

I. If natural  uranium, U-235 ,  U-238, a n d  associated decay products  a re  the 
only contaminants  present and  the results of the  survey f o r  total a lpha 
contamination a re  below the applicable release cr i ter ion fo r  removable 
contamination (1000 dpm/100 cm'), the  i tem may be released without  a 
survey fo r  removable a lpha  contamination. If the total  a lpha  act ivi ty  is 
above the release cr i ter ion for  removable contaminat ion,  perform the 
swipe or  smear survey procedure. See SOP 1.7, Sampling fo r  Removable 
Alpha Contamination. 

J. Wash contaminated skin and  equipment  with water  and  soap. 
Contaminated clothing may be removed and  laundered a t  a n  appropriate  
facil i ty.  

K. Give the survey results to the personnel responsible fo r  releasing 
equipment.  Equipment that  fails  to  meet the release l imits must undergo 
additional decontaminat ion according to SOP 1.6, General  EquiFrnen: 
Decontamination, and  must be resurveyed. 

3.4. Postoperation 

3.4.1. Field 

A. Turn  the power off .  

B. Ensure that  a l l  equipment  is accounted for ,  decontaminated (see SOP 1.6. 
General  Equipment Decontamination),  and  re?dy for  shipment.  

3.4.2. Documentation 

A. Record any uncompleted work (like addi t ional  monitoring) i n  the logbook. 

B. Complete logbook entries,  verify the accuracy of entries, and  s ignj ini t ia l  
all pages. 

C. Review data  collection forms for  completeness. 

3.4.3. Office 

A. Deliver original forms and  logbooks to the document control of f icer  (with 
copies to the site manager and  fi les) for  eventual del ivery to the 
Department o f  Energy. 
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B. Inventory equipment and supplies. Repair or replace all  broken or 
damaged equipment. Re.place expendable items. Return equipment to the 
equipment manager and ,report:'incidents of malfunction or damage. 

4. SOURCE 

NRC. 1974. Regulatory Guide 1.86, "Termination of Operating Licenses for 
Nuclear Reactors." U. S. Regulatory Commission, Washington, D.C.: US.  
Government Printing Of f i ce .  

5. APPENDICES 

5.1. Equipment and Supplies Checklist  

5.2. Daily Alpha Eff ic iency  Check Form 

5.3. Total  Alpha Contamination Survey Data Form 

5.4. Data Form Completion 

. .  
r 
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APPENDIX 5.1 i . .  
. .  

EQUIPMENT AND SUPPLIES CHECKLIST 

Alpha scintillation probe (Ludlum 43-5 or the equivalent)  

Ratemeter/scaler (Ludlum Model 3 or  the equivalent)  

Alpha check source (Am-241 or  the equivalent)  

Data  forms 

Voltage meter 

Hand-held calculator 

Tape  measure 
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APPENDIX 5.2 

DAILY ALPHA EFFICIENCY CHECK FORM 

I I I I I I I 

I 1 I I 
1 I 1 I 
I I I I I I 8 

I I I I I I I . I I I 1 I I 1 
I I I I I I I 

I 1 I I I I 

\ I I I I I I I 

# . I I I I I I ! 
I I I I I I 1 I 
I I I 1 I I I I 
I I I I I 1 I 1 
I 1 I I I I I 
I I I 1 I 
I I I I I I I 
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I I I I I I 1 
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+ I I I 1 I 1 I 1 
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i APPENDIX 5.4 

DATA FORM COMPLETION 

Use a pen with black ink that  is not water soluble (not  a fe l t - t ip  pen). Make a n  
entry in each blank. Where there is no da ta  entry,  enter  U N K  for  Unknown,  NA 
for  Not Applicable, o r  ND fo r  Not Done. I f  any  procedure was not performed as 
prescribed, give the reason f o r  the change or  omission on the form. To change a n  
entry,  d raw a single line through i t ,  ad'd the correct information above i t ,  and  
ini t ia l  the change. 

1. 

2. - 
2. 

4. 

5 .  

6.  

7. 

8. 

9. 

DAILY ALPHA EFFICIENCY CHECK 

Facili ty Code. Five-character code abbreviat ing the faci l i ty  name 
where program act ivi ty  is being conducted. T h e  f i rs t  three characters  
indicate the facil i ty,  a n d  the remaining two numbers designate the  
specific site within the facil i ty.  

Field Rep.  The name of the f ie ld  representative. 

Logger Code. Three-character  or  four-character  code ident i fying the 
company responsible for  collecting the information recorded on the 
form.  

Acceptance Code. One-character code assigned by the site manager.  

Ratemeter/Scaler Model KO. The model number of the 
ratemeter/scaler. 

Ratemeter/Scaler Serial No. The  serial number of the 
ratemeter/scaler. 

Ratemeter/Scaler Calibration Date. The  date  when the 
ratemeter/scaler was last calibrated.  

Window. The window is in the out  position unless otherwise specified.  

Threshold. The  adjustment fo r  the 'lower energy level of the 
discriminator shown on the calibration sticker.  

IO. High Voltage. T h e  voltage tha t  is appl ied t o  the  alpha scinti l lat ion 
probe shown on the calibration sticker.  This  voltage is determined 
semiannually using a voltage plateau. 

11. Battery. The bat tery voltage reading a t  the beginning of the 
measurement. 

12. Alpha Scintillation Probe Model No. The  model number of the alpha 
detector probe. 

13. Alpha Scintillation Probe Serial No. The serial  number of the alpha 
probe. 

Rocky Flata Plant ER Program SOPS 
Revision 3 January 1989 

SOP 6.4 
Page 9 



.:. 

APPENDIX 5.4, Cont inued i 

14. Alpha Scinti l lat ion :Probe ‘Calibration Date. The  da te  the  probe was 
last calibrated.  

15. Source Serial  No. The  serial  number of the radiat ion source. 

16. Source Isotope. The  ident i ty  of the radioact ive isotope contained in 
the source given as element and  mass number,  like Am-241. 

17. Source Activity.  The  act ivi ty  of the  radioact ive source in 
disintegrations per minute  (dpm). If the  check source act ivi ty  is given 
i n  microcuries ( lCi) ,  i t  can be converted to dpm using 1 1Ci  = 2.22 x 
l o6  dprn. 

18. Log Date.  T h e  da te  the information recorded on the form was 
obtained in the format  DD-MMM-YY (01-JAN-88).  

19. Time (HH:MM). The  time the eff ic iency was determined using the 24- 
hr  clock in the format  hours:minutes. 

20. Count ing Time @?in). The time in minutes  over which the scaler 
counts. Enter  N / A  i f  using a ratemeter.  

21. Background cpm. The  count rate with no source present. 

2 2 .  Gross Counts. The  number of pulses recorded by t h e  scaler d u r i n g  t h e  
count ing time. Enter N/X i f  using a ratemeter.  

23. Gross cpm. The count  ra te  with the source present given in pulses per 
minute.  

24.  Net cpm. Net counts per minute (cpm) equals gross cpm minus 
background cpm. 

25. Efficiency (Net cprn/dprn). The rat io  of the observed count  rate to 
the t rue  disintegration rate. - . .  

r 

Efficiency = Net cDm 
Source dpm 
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I .  

2. 

3. 

4. 

5 .  

6. 

7. 

9. 

10 

APPENDIX 5.4, Continued 

TOTAL ALPHA .CONTAMINATION SURVEY DATA FORM 

Facility Code. Five-character code abbreviat ing the faci l i ty  name 
where program act ivi ty  is being conducted. The  f i r s t  three characters 
indicate the faci l i ty ,  and  the remaining two numbers  designate the 
specific site wi th in  the facil i ty.  

Log Date. T h e  da te  the information recorded on  the form was 
obtained in the fo rma t  DD-MMM-YY (01-JAN-88). 

Logger Code. Three-character  or four-character  code ident i fying the 
company responsible for  collecting the information recorded on the  
form. 

Field Rep. The  name of the f ie ld  representative. 

Acceptance Code. One-character code assigned by the si te manager. 

Ratemeter/Scaler Model No. The  model number of the 
ratemeter/scaler. 

Ratemeter/Scaler Serial No. The  serial  number of the 
ratemeter/scaler.  

RatemeterjScaler Calibration Date. The  da te  when the 
ratemeterjscaler was last calibrated.  

Window. The  window will be in the  out  position unless otherwise 
specified. 

Threshold. The  adjustment  for  the lower energy level of the 
discriminator shown on  the calibration sticker. 

i 

1 1 .  High Voltage. The  voltage applied to the alpha detector  shown o n  the 
calibration sticker.  

v 

12. Battery. The  bat tery voltage reading a t  the beginning of the 
measurement. 

13. Alpha Probe Model No. The model number of the alpha detector 
probe. 

14. Alpha Probe Serial  No. The serial  number of the a lpha  detector probe. 

15. Alpha Probe Eff ic iency.  The rat io  of observed net count  rate to the 
known disintegration rate  of the check source f rom the Daily Alpha 
Efficiency Check fo rm (Appendix 5.2). 

16. Probe Face Area. The  surface are3 of the Mylar window on the alpha 
scintillation detector in square cm. Values for  Ludlum Models 4 3 - 1  
and 43-5 are  listed a t  the bottom of the form.  
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; APPENDIX 5.4, Concluded . .  
17. Cal ibrat ion Factor. ' .  Fac to r  tha t  takes the  detector e f f ic iency  a n d  

surface area into account  to  convert  f rom cpm to dpm per 100 cm2. 
The  calibration factor  in (dprn/100cm2)/cpm equals (100/Probe Face 
Area in cm2)/efficiency in cpm/dpm. 

18. Item Surveyed (Specify). A description or  ident i f icat ion number of 
A separate  l ine on the.  form is used to list and  the art icle surveyed. 

describe each area to be surveyed on the art icle.  

19. Gross Counts. The  total counts  collected dur ing  the counting period. 

2 0 .  Count  Time. The  t ime ( in  minutes) dur ing  which the counts  were 
collected. 

21. Net cpm. Gross count cpm minus background cpm. 

2 2 .  Contaminat ion Level ( in  dpm/100cm2). This  is calculated by  
multiplying the net cpm by the  cal ibrat ion factor .  

Contamination level = (Net cpm) (Calibration Factor)  

2 3 .  Meets Release Limit (Yes/No). If the contaminat ion level is greater 
than the applicable release limit, a no  is wri t ten here. I f  the 
contamination level is less than  the release limit, a yes is wri t ten here. 

24. Swipe Necessary (Yes/No).  If the total a lpha contaminat ion level 
exceeds the applicable removable contaminat ion cri teria,  a swipe must 
be performed to determined the act ivi ty  contr ibut ion of f ixed  and  
loose contamination. 

\ 
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STANDARD O P E R A T I N G  P R O C E D U R E  6.5 

S C R E E N I N G  S O I L  S A M P L E S  FOR A L P H A  E h l I T T E R S  

, 

1. P U R P O S E  

TO provide a method of screening for  a lpha-emit t ing radionu-clides in soil samples. 

2. D I S C U S S I O N  

T h e  Remedial  Investigation Plan (RIP) provides information about  the scope of 
specif ic  operations and  the applicabili ty of this procedure to the activit ies.  

Soil samples that  are  collected in areas  where alpha-emitt ing radionuclides may exist 
must be monitored before releasing them f o r  laboratory analysis. No regulatory de 
nririirnis level has been established to  designate mater ia l  that  contains  a negligible 
concentrat ion of radioactive material .  This  procedure compares the  measurement 
result to  background and  establishes the  average background value plus 3 standard 
deviat ions of the background as the cri terion above which samples a r e  considered 
contaminated.  

The  instrument  used is a portable ZnS alpha detector having 3n eff ic iency of at  least 
15%. The  minimum detectable gross-alpha act ivi ty  for  ' this method is about 
50 picocuries  per  gr3m (pCi/g).  

3. P R O C E D U R E  

3.1. Associated Procedures  

Informat ion  that  applies to most f ie ld  activit ies is provided in SOPs 1.1-1.10. I n  
addi t ion  to  the RIP, those SOPs provide guidance that may supplement the 
informat ion  in this procedure. They  should be consulted as  necessary to obtain 
specif ic  information about  equipment  and  supplies; sample collection. preservation. 
packaging, and shipping; decontaminat ion procedures; and  documentation 
requirements.  Procedures directly associated with this SOP ;re listed below. 

SOP No. SOP Tit le  

1.1 General Instructions fo r  Field Personnel 

1.6 General Equipment  Decontamination 

3.2. P r e p a r a t i o n  

3.2.1. O f f i c e  

A. Review the RIP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions wi th  the installation s taff .  
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C. Obta in  appropriate  permission for  property access. 

D. Assemble the equipment  and. .suppl ies  listed in Appendix 5.1. Check the  
cal ibrat ion of the alpha scinti l lat ion probe and  scaler. 

3.2.2. Documentation 

A. Obtain a logbook f rom the Q A  off icer .  

B. Record the results of the cal ibrat ion in the logbook. 

C. Obtain a suff ic ient  number of the  appropriate  E R  Program da ta  collection 
forms (see INDEX TO SOPS). 

D. Consult the ER Program da ta  adminis t ra tor  fo r  a current  list of in format ion  
used in the completion of da t a  forms. 

3.2.3. Field 

A. T u r n  the instrument power switch to  on and  check the batteries f o r  adequate  
power. 

B. Perform a source check of the instrument  using the procedures out l ined below. 

1. Count the check source fo r  1 rnin to obtain the gross counts per minute  
(cpm). 

2. Perform a IO-min background count.  Divide the resulting counts by 10 to 
obtain background cpm. This  count  ra te  should be low, about  1.0 cpm for  
the Ludlum 43-1 probe. Any s ignif icant  increase in  this count  ra te  may 
mean tha t  the instrument  o r  work area needs to be decontaminated. 

3. Determine the eff ic iency 3 s  described in Appendix 5.4, Data Form 
Completion. The  eff ic iency f o r  the  Ludlum 43-1 probe should be 
approximately 17%. A signif icant  decrease or  increase in the eff ic iency 
can suggest a malfunction and  should be investigated. 

r 

counts Der minute  ( c D r n )  Eff ic iency = 
disintegrations per minute (dprn) 

3.3. Operat ion 

3.3.1 Backeround Samoles 

To provide a statistical basis fo r  evaluat ing sample alpha-count da ta  as a funct ion of 
background alpha-count data ,  5 background soil samples will be taken, prepared,  and  
counted. The  average and  s tandard deviat ion of the background alpha count  a re  then 
determined.  Samples subsequently counted with 3 10-min count greater than  the 
average background plus 3 standard deviat ions of the background will be considered 
contaminated.  
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C. 

D. 

E. 

F. 

Collect a small  a l iquot  of soil a t : 5  locations tha t  have  been determined to be 
i n  background areas  of the installation. Using the  small  trowel, place the  soil 
in double plastic sandwich ..bags. 'Seal t he  bags a n d  thoroughly mix the  
material  so that  all large clods a r e  broken. 

When the sample appears to be uniformly mixed, t ransfer  i t  into the bottom o f  
a clean petri dish and place i t  under  the heat lamp to dry.  Make sure  there is 
enough sample so that i t  will mound over the  f lange of the petri  dish when it  
is dry.  

When the sample is dry,  use the lid of the petri  dish to press down on the top 
of  the sample and  smooth out  the surface unt i l  i t  is f lush with the top of the 
container.  Discard the petri  dish lid into a depository fo r  contaminated waste. 

Count  the sample fo r  10 min. 

Record the accumulated counts on the Gross Aloha Screening Field Log- 
Background Evaluation form (Appendix 5 . 2 )  as dire.cted in Appendix 5 
Form Completion. 

Calculate the background mean and  s tandard  deviation as descr 
Appendix 5.4. 

3.3.2. A l o h a  Countine of Soil Sarnales 

A .  Turn  on the instrument and  perform a source check 3 s  described i n  
3 . 2 . 3 .  .A source check should be p e r f o r m e d  dai ly .  

4, Data 

bed in 

Section 

B. Collect a small amount  of soil f rom the locations described in  the RIP. Each 
sample should be collected, processed, and  otherwise handled according to the 
methods described in Section 3.3.1, steps A-C. 

C. Count the sample for  10 min. Record the accumulated counts on the Gross 
Alpha Screening Field Log form (Appendix 5.3) as described in Appendix 5.4. 

D. Compare the sample counts with the average background count plus 3 
s tandard deviations of the background count. I f  >he former  count  da ta  3re  
greater than the latter, the sample is considered contaminated (Y). I f  the  
counts a re  less, the  sample is not considered contaminated (N) .  

3.4. Postoperation 

3.4.1. Field 

A. Ensure that  the lab or work a rea  is f ree  of residual soil /waste material  by 
monitoring with the alpha detector. Wipe work areas  clean and  dispose of 
waste in a designated radioactive waste container.  

B. Turn  the power switch on the ratemeter/scaler to  the off position. 

C. Place the protective cover on the alpha scinti l lator probe. 
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. -  

f D. T u r n  the power switch on the  hea t  lamp toi the off  position. :. 
. . .. 

I ..- 

I :  

E. Ensure that  all equipment  .is.. accounted for ,  decontaminated (see SOP 1.6, 
General  Equipment Decontamination),  and  ready fo r  shipment.  

F. If necessary, make sure  all  survey o r  sampling locations a re  properly staked 
a n d ' t h e  location ID number is readily visible o n  the location stake.  

3.4.2. Documentat ion 

A. Complete logbook entries,  ver i fy  the accuracy of entries,  a n d  sign/init ial  al l  
pages. 

B. Review data  collection forms f o r  completeness. 

3.4.3. O f f i c e  

A. Deliver original forms a n d  logbooks to the document  control of f icer  (with 
copies to the site manager and  fi les) for  eventual  del ivery to the Department 
of Energy. 

B. Inventory equipment and  supplies. Repair  or replace all  broken or  damaged 
equipment.  Replace expendable items. Return  equipment  to the equipment 
manager and report  incidents of malfunct ion o r  damage. 

4. SOURCES 

Ludlum. 1986. Model 43-1 "Instruction Manual, A l p h ?  Scinti l lator." Ludlum 
Measurements, Inc., January  1986. Sweetwater,  Texas.  

Ludlum. 1982. "Instruction Manual,  Model 2220 Portable Scaler." Ludlum 
Measurements, Inc., Apri l  1982. Sweetwater,  Texas. 

5. APPENDICES 

5.1. Equipment and Suppl ies  Checkl i s t  

5.2. Gross Alpha Screening Field Log--Background Evaluat ign Form 

5.3. Gross Alpha Screening Field Log Form 

5.4. D a t a  Form Completion 
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i APPENDIX 3.1 

! EQULPMENT t H E C K L I S T  

Ludlum model 43-1 alpha scinti l lat ion probe o r  equivalent  

Ludlum model 2220 portable scaler or  equivalent 

Plastic petri  dishes (1.5 cm high, 10 cm in diameter ,  volume 
of 117 cm3) 

Mylar f i lm having thickness of 100 l g / c m 2  

Thick, plastic sandwich bags 

Heat  lamp 

Small trowel 

Paper towels 

Alpha check source 

Hand-held c3lculator 
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i ' APPENDIX 5.2 

GROSS ALPHA SCREENING FIELD LOG-BACKGROUND EVALUATION FORM 

I 

. I  

I 

I -  

1 .  

1 GROSS ALPHA S C R F N I N C  n- LCC - W X C R O U N O  NILUATlOH 

I I I 
I ! 

I I 
I I I 

I 
I I I i i I 

i I I ! ! 
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I I I I i I 

I I I i I 
I I I I I 

I 
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I APPENDIX 5.3 

GROSS ALPHA.SCREENING FIELD LOG FORM 

- 
I I I 

I 
I I 

i 1 - 
I I 

I '  . 
I I I I 

~ ~~~ 

I I I 
I I 
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APPENDIX 5.3, .Continued 

I 
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APPENDRX 5.4 

, 
.. ,. ! 

DATA .FORM COMPLETION 

Use  a pen with black ink tha t  is not water  soluble (not  a fe l t - t ip  pen). iMake a n  e n t r y  
in  each  blank. Where there is no d a t a  e n t r y ,  enter  U N K  f o r  Unknown,  N A  f o r  Not 
Applicable ,  or N D  for  Not Done. If a n y  procedure was not  performed as  prescribed, 
give t h e  reason f o r  the change or omission o n  the  form.  To change  a n  en t ry ,  d r a w  a 
single l ine  through it, a d d  the correct in format ion  above i t ,  a n d  ini t ia l  t h e  change.  

GROSS ALPHA SCREENING F I E L D  LOG--BACKGROUND E V A L U A T I O N  
F O R M  

1. Faci l i ty  Code. Five-character  code abbrevia t ing  the fac i l i ty  name where 
program act ivi ty  is being conducted.  T h e  f i r s t  three charac te rs  indicate  
the faci l i ty ,  a n d  the remain ing  two numbers  designate the  specif ic  si te 
within the facil i ty.  

2 .  Log Date. T h e  da te  the  informat ion  recorded on the f o r m  w3s obtained 
in the format  DD-MMM-YY (01-JAN-88). 

3. Logger Code. Three-character  or four -charac te r  code ident i fy ing  the 
company responsible f o r  collecting the informat ion  recorded on the form.  

4. Field Rep. The  name of the f ie ld  representative.  

5 .  Acceptance Code. One-character  code assigned b y  the s i te  manager .  

6 .  Ratemeter/Scaler Model No. T h e  model number  of the ratemeter/scaler.  

7. Ratemeter/Scaler Serial  No. T h e  serial  number  of the ratemeter /scaler .  

8. Ratemeter/Scaler Cal ibrat ion Date. T h e  d a t e  when the  ratemeter /scaler  
was last calibrated.  

9. Window. The  window will be in  t h e .  out.,position unless otherwise 
specified.  

10. Threshold.  T h e  ad jus tment  f o r  the lower energy level of the 
discriminator given on the cal ibrat ion sticker.  

1 1 .  High Voltage. T h e  voltage tha t  is appl ied to the detector  given on the 
calibration sticker.  

12. Battery.  T h e  battery voltage reading a t  the beginning of the 
measurement.  

13. Probe Model No. T h e  model number  of the a lpha  scint i l la t ion probe. 

14. Probe Serial No. The serial  number  of the alpha x i n t i l l a t i o n .  probe. 
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APPENDIX 5.4, C o n t i y e d  
. .  

15. Probe Calibration Date . ,  T h e  da te  when the alpha scinti l lat ion probe was 
last calibrated.  

16. Check Source Isotope. The  radioactive isotope contained in the check 
source given as element and  mass number,  like Th-230. 

17. Check Source Activity.  T h e  act ivi ty  of the radioactive check source i n  
An act ivi ty  given in microcuries (1Ci)  disintegrations per minute (dpm). 

can  be converted to dpm using 2.22 x lo6  dpm = 1 (1Ci). 

18. Check Source Serial No. T h e  serial  number of the radiat ion check source. 

19. Check Source Meter Reading. The  results of a count on the check source. 
Check Source da t a  consists of three fields: total counts, count t ime in 
minutes, and count  rate in  counts per minute  (cpm). 

20. Check Efficiency. The  rat io  of the observed count ra te  (cpm) to the t rue 
disintegration rate  (dpm) of the check source. 

Eff ic iency = cpm/dpm 

21. Comments. Any addi t ional  information.  

2 2 .  Location ID (or  Description). Four-character code assigned sequentiallv to 
each borehole, test pit ,  or surface location where physical, chemic.,!, 
biological, radiological, and  other  measurements are  taken. 

23. Coordinates (Ft). The  location where the sample was collected relative to 
the  survey grid in feet. There  a re  two fields in the coordinate  
description, north and  east. 

24. Sample ID. The  ident i fying code or  number given to the sample. 

25. Sample Counts (Counts Per 10 Min). The  count obts ined on the soil 
sampie in counts per 10 min. 

r 

26. Mean (34). The  average count  obtained fo r  the background samples. The  
mean is calculated as shown below. 

X =  
N 

X I  + x *  t x3 + x, t x5 

where,  
X = mean 

N = number of background measurements 

x1 + x 2  + xg t x 4  + x j  = summation of all background counts 
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27. 

1. 

2 .  

3. 

4. 

5 .  

6 .  

7 .  

8. 

9. 

IO. 

11. 

12. 

13. 

14. 

APPENDIX 5.4,.Continued i 

Standard Deviation (SDX),. The  'standard deviat ion of the mean h calcu- 
lated as shown below. 

SDX =(X/N)' /* =(X/5)'/ ' 

where, ~ 

N = the number of samples = 5 

X = the  mean 

GROSS-ALPHA SCREENING FIELD LOG FORM 

Facili ty Code. Five-character code abbreviat ing the faci l i ty  name where 
program act ivi ty  is being conducted. The  f i r s t  three characters indicate 
the facil i ty,  and  the remaining two numbers designate the specif ic  si te 
within the  faci l i ty .  

Logger Code. Three-character or  four-character  code assigned by the si te 
manager. 

Log Date. The  date  the information recorded on the form was obtained 
in the format  DD-MMM-YY (01-JAN-88). 

Field Rep. The  name of the field represent3tive 

Acceptance Code. One-character code assigned by the site manager. 

Ratemeter/Scaler Model No. The  model number  of the ratemeter/scaler. 

Ratemeter/Scaler Serial No. The  serial number of the ratemeter/scaler 

Ratemeter/Scaler Calibration Date. The da te  when the ratemeter/scaler 
was last calibrated.  

Window. The  window will be in the .out Tosi t ion unless otherwise 
specified. 

Threshold.  The  adjustment  for  the lower energy level of  the 
discriminator given on the  calibration sticker.  

High Voltage. 
calibration sticker. 

The  voltage that  is applied to the detector given on the 

Battery. The  battery voltage reading a t  the beginning of  the 
measurement. 

Probe Model No. The model number of the a lpha  scinti l lat ion probe. 

Probe Serial No. The serial number of thc a lpha  scintillation probe. 
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15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25.  

26. 

27. 

APPENDIX 5.4, . .  Concluded 
. -  

Probe Calibration Date. ,  T h e  da te  when the a lpha  scinti l lat ion probe was 
ca 1 i b r a t ed .' 

Check Source Isotope. The  radioactive isotope contained in the check 
source given as element and  mass number,  like Th-230. 

Check Source Activity.  
disintegrations per minute  (dpm). 
can be converted to d p m  using 2.22 x I O 6  d p m  = 1 1Ci.  

The  act ivi ty  of the radioact ive check source in 
An act ivi ty  given in microcuries (1Ci)  

Check Source Serial  No. The  serial  number of the rad ia t ion  check source. 

Source Check Meter Reading. The  results of a count on the check source. 
Check source da t a  consists of three fields: total  counts,  count  t ime in 
minutes, and count  ra te  in counts per minute  (cpm). 

Source Check Eff ic iency.  
the t rue disintegration rate  (dpm) of the check source. 

T h e  rat io  of the observed count  ra te  (cpm) to 

Efficiency = cpm/dpm 

Average Background Count  plus 3 Standard Deviations. This  quant i ty  has 
been derived f rom counts on background samples. See entr ies  26 and  2 7  
of this appendix (Gross Alpha Screening Field Log-Background 
Evaluation io rmj  f o r  these c?Icula t ions .  

Comments. Any addi t iona l  information.  

Location ID. Four-character  code assigned sequentially to each borehole, 
test pit, or  sur face  location where physical, chemical,  biological, 
radiological, and  other  measurements are  taken. 

Coordinates (Ft). The  location where the sample was collected relative to 
the survey grid i n  feet .  There are  two fields in the coordinate 
description, north and  east. 

Sample ID. The  ident i fying code or number given to the sample. 

r 

Sample Count. The count obtained on the soil sample i n  counts per 
minute. 

Above Criteria? A f lag column to mark samples fo r  fur ther  
consideration. A yes (Y) is entered i f  the  sample count  exceeds the 
cri teria;  a no (N)  is entered i f  the sample count  does not exceed the 
criteria. 
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STANDARD OPERATING'PROCEDURE 6.7 
I . .. NEAR SURFACE AND SOIL'SAhIPLE SCREENING FOR LOW-ENERGY GAMMA 

RADIATION U S I N G  THE FIDLER 

1. PURPOSE 

To desc r ibe  t h e  p rocedure  in wh ich  a cield i n s t r u m e n t  f o r  t h e  de t ec t ion  of l ow-ene rgy  
- r a d i a t i o n  ( F I D L E R )  is used to  mon i to r  su r faces  a n d  soil s amples  f o r  t he  presence  of 
low-energy  g a m m a  r a d i a t i o n s  t h a t  accompany  some  a l p h a  emissions.  

2. DISCUSSION 

T h e  R e m e d i a l  Inves t iga t ion  P lan  ( R I P )  provides  i n f o r m a t i o n  o n  t h e  scope o f  s p e c i f i c  
ope ra t ions ,  r e l a t ed  h e a l t h  a n d  s a f e t y  r equ i r emen t s ,  a n d  t h e  app l i cab i l i t y  of  t h i s  
p rocedure .  

T h e  F I D L E R  uses a t h in ,  5 - inch-d iameter  s o d i u m  iod idc  ( N a I )  c rys t a l  to de t ec t  low-  
ene rgy  r ad ia t ion .  T h e  N a I  c rys t a l  is op t ica l ly  coup lcd  to a q u a r t z  l igh t  p ipe  a n d  
ins ta l led  in a s t a n d a r d  5-inch probe  hous ing  t h a t  has a n  e n t r a n c c  w i n d o w  o f  
bery l l ium.  T h e  p r inc ipa l  use of t h i s  de tec tor  is f o r  pho tons  w i t h  energ ies  less t h a n  75 
k i lo-e lec t ron  volts (keV) .  

T h e  F I D L E R  probe  can  be used to scan i n d i v i d u a l  samples  f o r  low-energy  pho tons  
tha t  no rma l ly  a c c o m p a n y  3 l p h 3  emissions. Ur3n iu rn  is p r inc ipa l l ) ,  a n  s l p h 3  emi t t e r .  
HoLvever, t he  r ad ia t ion  f r o m  its d a u s h t e r  p r o d u c t s  inc ludes  low-energy  photons .  
p r inc ipa l ly  L-o rb i t a l  x r ays  f r o m  thor ium.  I n  t he  case  of U-238, f o r  example .  two  low-  
e n e r g y  pho tons  f r o m  Th-234  c a n  be de t ec t ed  b y  the  F I D L E R .  D u r i n g  most  
inves t iga t ions ,  t h e  i n s t r u m e n t  will  be  ad jus t ed  for m a x i m u m  response  for  t h e  6 3  k e V  
pho ton  f r o m  Th-234 or  t h e  60 keV photon  of Am-241 f o r m e d  by  the  be ta  d e c a y  of Pu-  
141 .  

D a t a  f r o m  these  measu remen t s  a r e  presented  as gross c o u n t s  i n  t h e  60 k e V  e n e r g y  
range .  T h e  c o m b i n a t i o n  of th i s  i n fo rma t ion  w i t h  gross  a l p h a  coun t s  of  t h e  s a m e  
sample  c o n d u c t e d  acco rd ing  to SOP 6.5. Screening  -Soil Samples  f o r  A lpha  Emi t te rs ,  c a n  
be used to d e t e r m i n e  t h e  presence o r  absence  of  r ad ionhc l ides .  

Inc luded  in th i s  p rocedure  a r e  insTructions f o r  I )  i n i t i a l  i n s t r u m e n t  s e t u p  (vo l t age  
p l a t eau ) ,  2 )  d a i l y  response s t anda rd iza t ion  us ing  3 sealed check  source ,  5) 
d e t e r m i n a t i o n  of t h e  ins t rument ' s  response to t c r r e s t r i a l  background  r ad ia t ion .  a n d  4) 
use of  t h e  i n s t r u m e n t  to scan  g round  su r face  a r e a s  a n d  samples.  

3. PROCEDURE 

3.1. Associated Procedures 

I n f o r m a t i o n  t h a t  app l i e s  to most f i e ld  ac t iv i t i e s  is p rov ided  in  SOPs 1.1-1.10. In  
a d d i t i o n  to t h e  RIP,  those SOPs provide  g u i d a n c e  t h a t  may  supp lemen t  t h e  
i n f o r m a t i o n  in  th i s  p rocedure .  T h e y  should  be consul ted  a s  necessary to o b t a i n  
spec i f i c  i n f o r m a t i o n  a b o u t  e q u i p m e n t  a n d  suppl ies ;  s ample  co l lec t ion ,  p r e s e r r a t i o n ,  
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packag ing ,  a n d  sh ipp ing ;  d e c o n t a m i n a t i o n  procedures ;  a n d  d o c u m e n t a t i o n  
requi rements .  P rocedures  d i r ec t ly '  assoc ia ted  w i t h  th i s  S O P  a r e  l i s ted  below. 

' _ '  

SOP No. SOP T i t l e  

1 . 1  G e n e r a l  Ins t ruc t ions  f o r  F ie ld  Personnel  

1.6 G e n e r a l  E q u i p m e n t  Decon tamina t ion  

6.5 Screen ing  Soil Samplcs  f o r  A l p h a  Emi t t e r s  

3.2. Preparation 

3.2.1. Off ice  

A. R e v i e w  t h e  R I P  a n d  SOPs listed in  Section 3.1. 

B. Coord ina te  schedu les / ac t ions  w i t h  the  in s t a l l a t ion  s t a f f .  

C. Assemble t h e  e q u i p m e n t  a n d  suppl ies  l isted i n  A p p e n d i x  5.1. E n s u r e  t h e  
proper  opc ra t ion  of a l l  equ ipmen t .  

D .  O b t a i n  a p p r o p r i a t e  permiss ion  f o r  p rope r ty  access. 

E. Before  the  F I D L E R  c a n  be used i n  the  f i e ld ,  i t  is necessary to d e t e r m i n e  the  
co r rec t  ope ra t ing  voltage.  T h i s  is accompl ished  b y  d e t e r m i n i n g  the  p la teau  
f o r  background  r ad ia t ion  a n d  f o r  r ad ia t ion  f r o m  a source  of Am-241 (60 k e V )  
i n  wh ich  t h e  in t ens i ty  is severa l  t imes  g r e a t e r  t h a n  background  r a d i a t i o n  
levels. De te rmine  the  o p e r a t i n g  voltage once  e a c h  week. 

1. 

2. 

3. 

4. 

5 .  

6. 

Inspect t h e  F I D L E R ,  t h e  ra temeter / sca le r ,  a n d  in t e rconnec t ing  cab le  f o r  
obvious  damage .  

I f  n o  d a m a g e  is observed ,  ad jus t  t h e  h i g h  vol tage  to  0 vol t s  be fo re  
connec t ing  t h e  F I D L E R  a n d  the  ra temeter / sca!er .  

Connec t  t h e  F I D L E R  to t h e  ra tcmete ; / scafer  in a n  a r e a  t h a t  has exh ib i t ed  
background  r a d i a t i o n  in  prev ious  measurements .  

T u r n  the  r a t eme te r / sca l e r  selector swi t ch  to the  h igh  voltage se t t i ng  a n d  
slowly a d j u s t  t h e  h igh  voltage to 900 volts (V).  

P lace  t h e  F I D L E R  i n  a posit ion so t h a t  a se r ies  of  0 . j -min  c o u n t s  c a n  be 
m a d e  a t  va r ious  h igh-vol tage  sett ings.  

Make  th ree  0.5-min r ead ings  a n d  record  t h e  vol tage ,  c o u n t  t ime, counts ,  
a n d  coun t s  pe r  m i n u t e  i n  t he  co lumns  on  t h e  P la t eau  C u r v e  Record .  When 
these t h r e e  r ead ings  have  been comple ted .  ad jus t  t h e  h igh  vol tage  u p w a r d  
40 to 50 V. R e p e a t  t h e  th ree  readings.  C o n t i n u e  th i s  p rocedure  un t i l  t h ree  
record ings  have  been m a d e  a t  a h igh-vol tage  se t t i ng  of l400 V. Do not 
exceed  1.100 V. 

Rocky Flats Plant ER Program SOPs 
Revision 3 January 1989 

SOP 6.7 

Page 2 



i 
7. Place  t h e  Am-241 s o u r c e  a p p r o x i m a t e l y  1 i n c h  f r o m  t h e  be ry l l i um 

e n t r a n c e  w i n d o w  n e a r  t h e . c e n t e r  of  t h e  probe  a n d  r e p e a t  t h e  ser ies  of  
0.5-min r ead ings  f d r  .high-voltage se t t ings  be tween 900 a n d  1400 V. ’ 

8. O n  t h e  P la t eau  C u r v e  R e c o r d ,  plot  t he  F I D L E R  response a s  a f u n c t i o n  of 
h igh  voltage.  Between 1100 a n d  I300 V, the re  is l i t t l e  c h a n g e  -in t h e  
detector’s response.  T h i s  represents  t he  o p e r a t i n g  p la teau .  Se t  t h e  
r a t cme te r / sca l e r  h igh  vol tage  a t  t h e  midpo in t  of the  p la teau  ( typ ica l ly  
1200 V) f o r  f i e l d  ope ra t ion .  Minor  f luc tua t ions  in t h e  h igh  vol tage  
caused  by e n v i r o n m e n t a l  cond i t ions  or  ba t t e ry  d r a i n  wi l l  h a v e  l i t t l e  e f f e c t  
on  t h e  c o u n t  ra te .  R e c o r d  t h i s  ra temeter / sca le r  vo l tage  on  t h e  P la t eau  
C u r v e  Record  f o r m .  

3.2.2. Documenta t ion  

A. O b t a i n  a logbook f r o m  t h e  Q A  o f f i c e r .  

B. R e c o r d  results of t h e  e q u i p m e n t  check  a n d  in fo rma t ion  conce rn ing  t h e  in i t i a l  
s e t u p  of t he  F I D L E R  i n  t he  logbook. 

C. O b t a i n  a s u f f i c i e n t  n u m b e r  of t h e - a p p r o p r i a t e  ER P r o g r a m  d a t a  co l lec t ion  
f o r m s  (see I N D E X  TO SOPs).  

D. Consu l t  t he  E R  P r o g r a m  d a t 3  a d m i n i s t r a t o r  f o r  a c u r r e n t  l ist  of i n f o r m a t i o n  
used in the  comple t ion  oE d a t a  forms .  

E.  Record  i n f o r m a t i o n  c o n c e r n i n g  t h e  in i t i a l  se tup  of t h e  F I D L E R  on the  
P la t eau  C u r v e  R e c o r d  f o r m  ( A p p e n d i x  5.2). Ins t ruc t ions  f o r  comple t ing  the  
f o r m  a r e  in A p p e n d i x  5.5 ( D a t a  Form Comple t ion) .  

3.2.3. Fie ld  

A. Dai ly  Source  Check  

I .  Es tab l i sh  a f i x e d  geomet ry  bc tween t h e  de tec tor  a n d  t h e  source  so t h a t  
t he i r  re la t ive  posit ion is 3 mat te r  o f  record a n d  r ep roduc ib le  f r o m  one  
work  per iod  to t h e  next .  c 

2 .  Make  f i v e  I-min c o u n t s  w i th  t h e  Am-241 source  i n  i ts  check  posit ion.  
Repea t  this s t e p  [\vice d a i l y  w h e n  the  Record  e a c h  c o u n t  i n  t h e  logbook. 

i n s t r u m e n t  is in use or a t  a n y  new locations.  

3. Dete rmine  t h e  a v e r a g e  a n d  s t a n d a r d  dev ia t ion  of t he  f i v e  I -min  counts .  
Record  these va lues  a n d  t h r e e  t imes  t h e  s t a n d a r d  d e v i a t i o n  in  t h e  logbook. 

T h e  ave rage  source  c o u n t  ( X )  = X ~ + X ~ + X ~ + X ~ + X ~  

5 

T h e  s t a n d a r d  d e v i a t i o n  of  t he  ave rage  source  c o u n t  ( S D X )  = (X)”* 
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B, Moni to r ing  t h e  p e r f o r m a n c e  o f  t h e  F I D L E R  

1.  P r e p a r e  a cont ro l  t h a r t  a t  t h e  beg inn ing  of t h e  s i t e  c h a r a c t e r i z a t i o n  a n d  
use i t  e a c h  d a y  to rccord  the  F IDLER' s  response to t h e  Am-211 source .  

' 

1,. O n  a p iece  of l i nea r  g r a p h  pape r .  p lace  consecut ive  ca l enda r  d a t e s  o n  t h e  
x-axis.  D e f i n e  a range  a l o n g  t h e  y-axis t h a t  i nc ludes  the  a v e r a g e  F I D L E R  
source  c o u n t  5 3 s t a n d a r d  dev ia t ions .  D r a w  t h r e e  ho r i zon ta l  l ines  t h a t  
i n t e r sec t  t h e  y -ax i s ' a t  these  t h r e e  points.  

3. D e t e r m i n e  t h e  ave rage  c o u n t  r a t e  a n d  p lo t  t h i s  va lue  on  t h e  c o n t r o l  c h a r t  
f o r  t h a t  d a y .  If t he  a v e r a g e  c o u n t  r a t e  f a l l s  w i t h i n  the  5 3  s t a n d a r d  
d e v i a t i o n s  a s  d e f i n e d  above ,  t he  F I D L E R  m a y  be used  f o r  f i e l d  
measurements .  If  t h e  a v e r a g e  c o u n t  r a t e  is not  w i t h i n  t h i s  r ange ,  
co r rec t ive  a c t i o n  must  be t a k e n  (see Sec t ion  3.2.3.C). 

C. Cor rec t ive  .Action 

1.  Check  t h e  r a t eme te r / sca l e r  ca l ib ra t ion  d u e  d a t e .  

2. Check  to see t h a t  the  r a t eme te r / sca l e r  h igh  voltage is set a t  t h e  p l a t eau  
midpo in t .  

3. T u r n  o f f  t he  r a t eme te r / sca l e r  a n d  d i sconnec t  t he  cable  to t h e  F I D L E R .  
C lean  the  cab le  a n d  chassis connec to r s  w i t h  e t h y l  a lcohol  a n d  let d r y .  

4. Reconnec t  t he  cable.  t u r n  on  the  r a t eme te r / sca l e r ,  a n d  check  t h e  vol tage  
se t t ing .  

5 .  C h e c k  t h e  source- to-de tec tor  d i s t ance  a n d  m a k e  a n y  necessary cor rec t ions .  

6. R e p e a t  t h e  da i ly  source  check  procedure .  If t he  F I D L E R  response  is 
w i t h i n  t h e  r ange  of the  a v e r a g e  c o u n t  r a t e  2 3 s t a n d a r d  dev ia t ions ,  t h e  
u n i t  m a y  be  used. If t h e  a v e r a g e  c o u n t  r a t e  is s t i l l  ou t s ide  t h e  c o n t r o l  
b o u n d a r y ,  t u r n  o f f  t h e  i n s t r u m e n t  a n d  use 3 subs t i t u t e  i n s t r u m e n t .  
Repea ted  f a i lu re s  wi l l  r e q u i r e  a t t e n t i o n  by thc  m a n u f a c t u r e r .  T h e  
F I D L E R  is t e m p e r a t u r e  sens i t ive  a n d  kill not f u n c t i o n  co r rec t ly  a t  
t e m p e r a t u r e s  below 3Z°F. 

D. De te rmina t ion  of Background  

I .  I n  o r d e r  t o  p rov ide  3 s ta t i s t ica l  basis to d e t e r m i n e  i f  samples  o r  loca t ions  
a r e  c o n t a m i n a t e d ,  ca lcu la te  t he  mean background  a n d  s t a n d a r d  d e v i a t i o n .  

a. In a loca t ion  des igna ted  a s  background  ( n o t  i n  t h e  c o n t a m i n a t e d  a r e a )  
or us ing  f i v e  soil s amples  co l lec ted  f r o m  a background  a rea .  p e r f o r m  
a ser ies  of  f i v e  I -minu te  coun t s  w i t h  the  F I D L E R  probe  in t h e  same  
posit ion a s  it will  be f o r  s c reen ing  samples  in locations !see Sec t ions  
3.3.1 a n d  3.3.2). 

b. De te rmine  the  mean a n d  s t a n d a r d  dev ia t ion  of the  f i v e  background  
counts .  
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Mean = X = x1+xz+x3+x,+x5 
. :  

5 ' : 
where  

xl, x2, xg, x4, x 5  = the background counts  

s tandard  deviqt ion = S D X  = (X)'/* 

2 .  T h e  contaminat ion  cr i ter ion used Tor f u r t h e r  samples is the mean 
background plus 3 s t a n d a r d  deviat ions ( X  + 3SDX). Samples with I-min 
counts  greater  than this cr i ter ion should be considered contaminated.  

3. Record this  number or cr i ter ion on t h e  F I D L E R  Soil Sample Screening 
Log (Appcndix  5.3) or  the  FIDLER Measurement  Data  form (Appendix  
5.4), depending  on the type of screening to be performed.  

3.3. Operation 

3.3.1 Screenine Soil SamDles 

A. Record the soil sample screening da ta  on t h e  F I D L E R  Soil Sample Screening 
Log f o r m  (Appendix 5.3) following the instruct ions in Appendix 5.5, D a t a  
Form Completion. 

B. Place the soil samples i n  the petri  dishes ( f i l l  to the top).  

C. The steps f o r  screening samples a re  described below. 

1. Place the soil sample container  (petr i  d i sh)  in  the  count ing shield.  

2. Place the FIDLER probe in a count ing j ig inside the lead shield so tha t  i t  
is posit ioned above the ccntcr  of ;f sample container  holder. Adjust  the 
height so tha t  the FIDLER is one inch above  the sample container .  Close 
the shield door.  

3. T u r n  the ratemeter/scziler selector sLi.itchrto preset timc 3nd set the t ime 
f o r  one min. Push the reset button to s ta r t  a n d  count.  

4. Record the counts and the count ing t ime on the FIDLER Soil Sample 
Screening Log form.  

6. Remove the sample container ,  store i t  in sample archive,  and  repeat with 
addi t iona l  samples. 

3.3.2. Near-Surface Screening 

A. T h e  FIDLER Measurement Data  form (Appendix  5.4) is completed as  
described in  Appendix j.5, Data Form Completion. 

B. Determine tha t  the FIDLER system has been checked and  is .ready f o r  f ie ld  
. -  measurements. 

Rocky Flats Plant ER Program SOPS 
Revision 3 January 1989 

SOP 6.7 
P3ge 5 

I 



~~ 

. ,... , , ' . - . .  . . ' .. . . .-. 

i C. 

, ! 

D. 

E. 

F. 

I 

G. 

H. 

I .  

Refer  to the R I P  f o r  the a reas  toebe scanned, the number of people required,  
time requirements,  and  special instructions. 

Subdivide the gr id  block squares into s q u a r e  (o r  regular)  gr id  blocks, the total 
area of which can  be scanned i n  0.5 o r  I-min intervals.  Use a calibrated 
measurement tape. 

' : 

Drainage paths can  only be scanned wi th  a FIDLER i f  the area is f ree  of 
standing or  f lowing water.  I f  the area is d ry ,  place gr id  stakes a t  regular 
intervals between the preexisting stakes. 

Record scan measurements as  integral counts over the area to be scanned. 
Pulses f rom the  FIDLER wi l l  be summed for  0.5 min or 1 min. T u r n  the main 
selector switch of the ratemeter/scaler to e i ther  0.5 or 1 min (as specified in 
the RIP). 

Begin scans a t  one corner of a grid block and  progress i n  a serpentine pat tern 
over the ent i re  block, ending a t  the diagonally opposite corner of the block. 
Push the ratemeter/scaler reset button as the scan begins. With practice,  the 
timed count should end upon reaching the opposite corner.  During the scan, 
the field representative must listen to the audible  signal f rom the meter. 
Although scanning speed should not be slowed when increased audible  signals 
a re  heard, note the presence of apparent  hot spots when recording the 
integrated count fo r  the scan. 

A f t e r  completing the scan  t'or an  i n d i v i d u a l  grid block. record the integra[-6 
count in its respective position on t h e  FIDLER LMeasurcment Data form 
(Appendix 5.4). Place a check mark above the recorded count  to s ignify that  
anomalous or  hot spot areas  may exist on the basis of audib le  signals fo r  that  
grid block. 

Compare the location count  rate to the Contamination cri terion (average 
background and  3 s tandard  deviations). I f  the  count  ra te  is greater,  the 
location is marked Y for  fu r the r  study or  characterization. 

3.4. Postoperation 

3.4.1. Field 

A. Ensure that a l l  equipm 

I 

n t  is accounted for ,  decontamin (.see SOP 1.6. 
General  Equipment  Decontamination),  3nd ready f o r  shipment.  

B. If necessary, make sure all  survey o r  sampling locations a re  properly staked 
and  the location ID is readily visible on the  location stake. 

C. Ensure that a l l  radiological sources and s tandards have been stored in a 
locked area.  

3.4.2. Documentat ion 

A.  Complete logbook entries. ver i fy  the accuracy of entries,  and'  s ign/ ini t ia l  a l l  
pages.. - 
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B. Review da ta  collection f o r m s  fof completeness.. 

: 3.4.3. Off ice 
$ 

! 

A. Deliver original forms and logbooks to the document control of f icer  (with 
copies to the site manager and  files) for  eventual delivery to the Department 
of Energy. 

B. Inventory Equipment and  supplies. Repair  or replace all  broken or damaged 
equipment.  Replace expendable items. Return  equipment  to the equipment  
manager and  report  incidents of malfunct ion or  damage. 

4. S O U R C E  

I Becron. 1985. "Technical Manual, Model: Labtech Scaler/Rntemeter/Analyzer with 2- 
C h a n ne 1 0 p t ion ." B i c r o n Co r p o r a t io n , Ne w b u r y , 0 h i 0. 

5. APPENDICES 

5.1. Equipment and Supplies Checklist  

5.2. Plateau Curve Record 

5.3. FIDLER Soil  Sample Screening Log Form 

5.4 .  FIDLER hleasurement Data Form 

5.5. Data Form Completion 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST' 

FIDLER probe 

Ratemeter/scaler with voltage indicator and  optional 
headphones 

Connector cable 

Lead shield and count ing jig (optional)  

Plan view (site map) of the area to be surveyed 
that  ncludes grid system coordinates 

Calibrated measurement tape or  chain 

Am-241 source o r  the equivalent  

Hand-held c3 Icu I3tor 

FIDLER heat shield, i f  available 

Linear graph paper f o r  the performance control 
char t  

Petri dishes for soil samples 
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P L A T E A U  C U R V E  RECORD 
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' APPENDIX 5.3 

. .  

FIDLER SOIL SAMPLE SCREENING LOG 
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. _  
' APPENDIX 5.4 i 

. .. _._ 
F F D L E R W E A S U ~ E M E N T  DATA FORM 

P K X  1 OF - F t O m  MUSUROAPCT DATA 
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. A P P E N D I X  5.5 

DAT.A F O R M  C O M P L E T I O N  

Use a pen  w i t h  b lack  i n k  t h a t  is not w a t e r  so luble  ( n o t  a f e l t - t i p  pen) .  Make  a n  e n t r y  
in  e a c h  b l ank .  Where the re  is no d a t a  e n t r y ,  en te r  U N K  f o r  U n k n o w n ,  N A  f o r  No t  
App l i cab le ,  o r  ND f o r  No t  Donc. I f  a n y  p rocedure  was not  p e r f o r m e d  as p re sc r ibed ,  
g ive  t h e  reason  f o r  t h e  c h a n g e  or  omission on  the  f o r m .  To c h a n g e  a n  e n t r y ,  d r a w  a 
s ing le  l i ne  th rough  it,  a d d  t h e  cor rec t  i n f o r m a t i o n  above  i t ,  a n d  in i t i a l  t he  change .  

P L A T E A U  C U R V E  R E C O R D  

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

1 1 .  

12. 

Fac i l i t y  Code .  F ive -cha rac t e r  c o d e  a b b r e v i a t i n g  t h c  f a c i l i t y  n a m e  w h e r e  
p rogram a c t i v i t y  is be ing  conduc ted .  T h e  f i r s t  t h r e e  cha rac t e r s  i n d i c a t e  
t h e  f ac i l i t y ,  a n d  the  r e m a i n i n g  t w o  n u m b e r s  des igna te  t h e  spec i f i c  s i t e  
w i t h i n  t h e  f ac i l i t y .  

Log Date .  T h e  d a t e  the  i n f o r m a t i o n  r eco rded  on  the f o r m  was  o b t a i n e d  
i n  t h e  f o r m a t  DD-MMM-YY (01-JAN-88).  

Logger Code. T h r e e - c h a r a c t e r  o r  f o u r - c h a r a c t e r  code  i d e n t i f y i n g  t h e  
c o m p a n y  respons ib le  f o r  co l lec t ing  the  i n f o r m a t i o n  r eco rded  on t h e  f o r m .  

F ie ld  Rep.  T h e  name  of t h e  f i e ld  representa t ive .  

Accep tance  Code .  One-cha rac t c r  code  assigned by the  s i te  manage:. 

Ra teme te r /Sca le r  Model No. T h e  model number  of the  r a t eme te r / sca l e r .  

Ra teme te r /Sca le r  Ser ia l  No. T h e  se r i a l  n u m b e r  of t h e  ra temeter / sca le r .  

Ra teme te r /Sca le r  Ca l ib ra t ion  Da te .  T h e  d a t e  when  the  r3 t eme te r / sca l e r  
was  last  ca l ib ra t ed .  

Window. T h e  window will be in t h e  o u t  posit ion unless o t h e r w i s e  
spec i f ied .  

Thresho ld .  T h e  a d j u s t m e n t  f o r  t h e  lower  ene rgy  level of t he  
d i sc r imina to r  shown  on t h e  ca l ib ra t ion  s t icker .  

< 

Bat te ry .  T h e  ba t t e ry  voltage r ead ing  a t  t h e  beg inn ing  of  t h e  
measurement .  

P robe  Model N u m b e r .  T h e  model  n u m b e r  of t h e  F I D L E R  probe. 

January 1989 
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. I  APPEND€X 5.5,  Continued i 
: i  

i ! -. 
. .  . , 

13. Probe Serial  Number.' The  serial  number of the FIDLER probe. 

14. Probe High Voltage. The  f ina l  voltage sett ing that  will be applied to the 
detector,  as  determined by the Plateau Curve procedure. For the 
FIDLER, the operating voltage should be about  12OOV. 

15. Check Source Serial No. The  serial number of the  radiation check source. 

16. Check Source Isotope. The  radioactive isotope contained in the  check 
source given as element and  mass number,  like Am-241. 

17. Check Source Activity.  The  act ivi ty  of the radioactive check source in 
disintegrations per minute (dpm). An act ivi ty  given in microcuries (UCi) 
can be converted to dpm using 2.22 x IO6 dpm = 1 UCi. 

18. Counts/Min. T h e  count  rate given in counts per minute (cpm). 

19. High Voltage. The  voltage applied to the detector dur ing  the collection of 
the associated counts. 

SOP 6.7 
Page 13 
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1. 

2 .  

4. 

5 .  

6. 

7.  

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17.  

i 
APPENDI-X 5.5, Continued . . .  

< 

FIDL'ER SOIL SAMPLE SCREENING LOG 

Facili ty Code. Five-character code abbreviating the faci l i ty  name where 
program act ivi ty  is being conducted. The first  three characters  indicate  
the facil i ty,  and  the remaining two numbers designate the specif ic  si te 
within the faci l i ty .  

Log Date. 
in the format  DD-MMM-YY (01-JAN-88). 

The  da te  the information recorded on the fo rm was obtained 

Logger Code. Three-character  o r  four-character  code ident i fying the 
company responsible for  collecting the information recorded on the form.  

Field Rep. T h e  name of the ficld reprcsentative. 

Acceptance Code. One-character  code assigned by the si te manager.  

Ratemeter/Scaler Model No. The model number of the ratemeter/scaler.  

Ratemeter/Scaler Serial  No. The  serial number of the ratemeter/scaler.  

Ratemeter/Scaler Calibration Date. The  date  when the ratemeter/scaler 
was last cal ibrated.  

Window. The window wi l l  be i n  the out position unless othcrwise 
specified. 

Threshold.  T h e  adjustment  for  the lower energy level of the  
discriminator shown on the calibration sticker. 

High Voltage. The  voltage setting that  is applied to the probe as 
determined by the  Plateau Curve procedure. 

Battery. The  battery voltage reading a t  the beginning of the 
measurement. c 

NaI Probe Model No. The  modcl number of the FIDLER probe. 

NaI Probe Serial No. The  serial  number of the FIDLER probe. 

NaI Probe Cal ibrat ion Date. 
calibrated.  

The date  when the FIDLER probe was last 

Check Source Isotope. The  radioactive isotope that  the source contains,  
given as element and  mass number, like Am-241. 

Check Source Activity.  The  activity of the check source, measured in 
disintegrations per minute (dpm). A n  activity given in microcuries can be 
converted to dpm using 2 . 2 2  x IO dpm = 1 uCi.  6 
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.APPENDFX 5.5, Continued 

, --. , 
18. Check Source Ser i i l  No. . T h e  serial number of the check source. 

19. Source Check Meter Reading. The  results of a count on a check source. 
The  check source da ta  consists of three fields: total counts, count ing t ime 
in minutes, and count rate i n  counts per minute (cpm). 

20. Within & 3 Standard Deviations (Y/N).  This  f ie ld  describes the 
performance of the FIDLER, f rom the control char t  in  3.2.3.B., Field 
Preparation. 

21. Average Background t 3 Standard Deviations (cpm). This  f ie ld  gives the 
average background count  rate t 3 s tandard  deviations of the average 
count  rate. I t  is used as  a contamination cri terion. Count  rates greater  
than this a r e  considered contaminated. Count  time equals 1 min. 

X = Average o r  Mean Background = x 1 t x z t x 3 . .  .xn 

N 

where 

xl, xz, x3 etc = individual  background counts 

N = the number of counts takcn 

SDX = standard deviation of the average background = (X)'" 
I .  

22. Comments. Any addi t ional  information. 

23. Location ID. Four-character  code assigned sequentially to each borehole, 
test pit, or surface location where physical, chemical, biological, 
radiological, and  other measurements a re  taken. 

24. Coordinates (Ft) .  The location of t h e  FIDLER measurement on the survey 
grid in units of feet. T h e  two coordinate fields 3re i n  the format  north 
and  east. 

25. Sample ID. The  ident i fying codc o r  number given to the sample. 

26. Counts (=cpm). The  number of counts registering on the FIDLER meter 
dur ing  the I-min counting period. 

27. Contaminated (Yes/No). I f  the counts per 1 min obtained a re  greater 
than the average background plus 3 s tandard deviations,  the sample is 
considered contaminated. Enter Yes o r  Y i f  Contaminated and  No or N i f  
not contaminated. 

28. 'Estimated pCi/gram. 
- 

If calibration factors a re  available f o r  the specific 
site under investigation, the FIDLER cpm can be converted to a pCi/gram 
concentration. Enter N/A i f  these factors a re  not available. 
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APPEND1.X 5.5,  Continued i 
\ 

FIDLER MEASUREMENT DATA FORM 

1. Facility Code. Five-charactcr code abbreviat ing the facil i ty name where 
program act ivi ty  is being conductcd. The  f i rs t  three characters indicate  
the facil i ty,  and  the remaining two numbers designate the specific si te 
within the faci l i ty .  

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14: 

15. 

16. 

17. 

Log Date. The  da te  the information recorded on the form was obtained 
in the format  DD-MMM-YY (01-JAN-88). 

Logger Code. Three-character  or  four-character  code ident i fying the  
company responsible fo r  collecting the information recorded on the form. 

Field Rep. The  name of the f ie ld  representative. 

Acceptance Code. One-character code assigned by the si te manager. 

Ratemeter/Scaler Model No. The  model number of the ratemeter/scaler.  

Ratemeter/Scaler Serial No. The  serial number of the ratemeter/scaler.  

Ratemeter/Scaler Calibration Date. T h e  date  when the ratemeter/scaler 
was last calibrated.  

Window. The  window will be i n  the out  position unless otherwise 
specified. 

Threshold. T h e  adjustment  fo r  the lower energy level of the  
discriminator shown on the calibration sticker. 

Voltage. The  voltage sett ing tha t  is appl ied to the probe, as determined 
by the Plateau Curve procedure. 

Battery. The  battery voltage reading a t  the beginning of the 
measurement. 

NaI Probe Model No. The  model number of the FIDLER probe. 

NaI Probe Serial  No. The serial number of the FIDLER probe. 

NaI Probe Calibration Date. The  date  when the FIDLER probe was last 
calibrated. 

Check Source Isotope. The radioactive isotope that  the source contains,  
given as element and  mass number,  like Am-241. 

Check Source Activity.  The  act ivi ty  of the check source, measured i n  
disintegrations per minute (dpm). A n  act ivi ty  given i n  microcuries (UCi) 
can be converted to dpm using 2 . 2 2  x IO6 dpm = 1 UCi. 

c 
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APPENd1.X 5.5,  Concluded 

18. Check Source Serial  No. The  serial  number of the  check source. 

19. Source Check Meter Reading. The  results of a count  on  a check source. 
Check source da t a  consists of thrce fields: total counts, count time in 
minutes, and  count  rate in cpm. 

20. Within 5 3 Standard  Deviations. This f ie ld  describes the  performance of 
the FIDLER, f r o m  the control char t  i n  Section 3.2.3.B, Field Preparation. 
Enter  Y (yes) or  N (no). 

21. Average Background + 3 Standard Deviations. This  field gives the 
average background count ra te  (cpm) + 3 s tandard  deviations of the 
average. I t  is used as a contamination cri terion; count rates greater than 
this number indicate  contaminated areas. 

X = Average or  Mean Background = x 1 + x 2 + x y .  .xn 
N 

where 

xl, x2, x3, etc. = individual background counts 

N = the number of counts taken 

SDX = standard deviation of the average background = (S)”? 

22. Comments. Any addi t ional  information. 

23. Location ID. Four-character code assigned sequentially to  each borehole, 
test pit,  or  surface location where physical, chemical, biological, 
radiological, a n d  other  measurements a re  taken. 

24. Grid Block Scanned (From N.E. Corner). The location of the grid block 
that  was scanned, identified by the -survpy coordinates of the northeast  
corner relative to the survey grid in units of feet. There  3re  two f ie lds  in 
the coordinate description: north and east. 

2 5 .  Integrated Count  (cpm). The count rate i n  counts per minute obtained 
f rom the walkover scan of the grid. 

26. Audible. If a n  audible  anomaly was noted, enter  YES; i f  no audible  
anomaly was detected,  enter  NO. 

27.  Contaminated. I f  the count rate recorded is greater than the average 
background plus 3 s tandard deviations, the location is considered 
contaminated (Y). If i t  is less, i t  is not considered contaminated (N).  
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STANDARD OPERATING PROCEDURE 6.16 

'. , . 
! 

HEAT. STRESS MONITORING 

1. PURPOSE 

To out l ine the procedure fo r  monitoring heat stress a n d  other  measures fo r  protecting 
workers f rom heat exhaustion a n d  heat s t roke in warm environments.  

2. DISCUSSION 

T h e  Remedial  Investigation Plan (RIP)  provides information on the scope of a given 
operat ion,  related heal th  a n d  safety requirements, and  the applicabili ty of this 
procedure to the activities. 

Heat  stress is o f ten  the major hazard facing workers a t  hazardous waste sites, 
especially when respirators a n d  clothing tha t  a re  semipermeable (Tyvek coveralls) or 
impermeable a re  worn in warm or  hot weather.  Although monitoring heat stress is a n  
important  factor  in prevent ing heat-related injuries, the  proper planning, budgeting, 
a n d  scheduling of si te activit ies a re  equally important.  In addi t ion to monitoring 
heat stress, heat-stress problems can be mitigated by employing some of the measures 
described below. 

- Have workers dr ink  plenty of fluids.  

- Provide shade. 

- Schedule work in the early morning, evening hours, or  a t  night.  

- Schedule work dur ing  the cool par t  of the year. 

- 

- Provide workers wi th  a cool-down room in the contaminated zone next to the 

Provide workers wi th  cooling vests. 
< 

area in which they a re  working. 

- Set up  a tent and  refr igerate  the work area. 

- Have two o r  more crews work on alternate shif ts .  One o r  more crews can  
cool down,  while the other crew works in the heat. 

3. PROCEDURE 

3.1. Associated Procedures 

Information that  applies to most f ie ld  activities is provided in SOPs 1.1-1.10. In 
addi t ion  to the RIP, those SOPs provide guidance that  may supplement the 
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. i ,  information in this procedure.  They should be consulted as necessary to obtain 
i rr2 specif ic  information about  equipment  a,nd 'supplies; sample collection, preservation, 
1 packaging, and  shipping; decontaminat ion procedures; a n d  documentat ion 

requirements. Procedures d i rec t ly  associated with this SOP a re  listed below. ' r- 

i I .;: 

. . .. 
I :  . . .  

SOP No. SOP Tit le  

1.1 General  Instructions f o r  Field Personnel 

1.6 General  Equipment  Decontamination 

3.2. Preparation 

3.2.1. Off ice  

A. Review the RIP, the SOPs listed i n  Section 3.1, a n d  the Heal th  and  Safety 
Plan. 

B. Obtain and conf i rm the  accurate  operation of f ie ld  equipment  listed in 
Appendix 5.1. 

3.2.2. Documentation 

A. Obtain a logbook f r o m  the  Q A  off icer .  

B. Record results of the equipment  check in the logbook. 

C. Obtain a suff ic ient  number of the appropriate  ER Program d i t 3  col1ec:ion 
forms (see IYDEX TO SOPs). 

D. Consult the E R  Program da ta  adminis t ra tor  fo r  cur ren t  in format ion  
information used in the completion of da ta  forms. 

3.2.3. Field 

A. Place a thermometer in a shaded location of the work area to measure the 
ambient a i r  temperature.  r 

B. As described in Appendix 5.3, Data Form Completion, record the time, 
temperature. and  personnel baseline pulse rates and  indicate  whether  the day  
is cloudy or sunny on  the  Heat Stress Monitoring Record form (.Appendix 5.1). 

Calculate the adjusted a i r  temperature as shown below. C. 

ta a d j  Fo = ta Fo + [ I 3  x (Yo sunshine/lOO)] 

where 

ta Fo = the temperature  indicated on the therrnomcter in Fo 
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i ,_ 

3.3. Operation ! . .  

3.3.1 MonitorinP Heat Stress .. .. 

A. Complete the Heat  Stress Monitor ing Record f o r m  by following instruct ions 
i n  Appendix 5.3. 

B. Record baseline d a t a  obtained in  Section 3.2.3.B. a n d  set the t imer  f o r  the 
period of t ime indicated on the  ' N a t i o n a l  Inst i tute  of Safe ty  a n d  H e a l t h  
(NIOSH) Heat  Stress Monitor ing T a b l e  (Appendix  5.4). 

C. When the working t ime has elapsed, have  workers  f i n d  their  own pulse a n d  
count  t h e  number of times the i r  h e a r t  beats i n  15 or 30 sec. Conver t  pulse 
ra tes  to beats per minute  (bprn) a n d  record t h e  t ime a n d  weather  condi t ions 
o n  the Heat  Stress Monitor ing Record  form.  

D. H a v e  the workers take a break in  the  shade  (or cooler room) unt i l  their  pulse 
ra tes  d r o p  to a value close to their  baseline rates. This  length of t ime will  
vary with si te-specific conditions.  

1. If n o  crew member had  a pulse ra te  t h a t  was above 110 bpm a t  the 
beginning of the break, cont inue  fol lowing the  suggested work d u r a t i o n s  
shown in Appendix 5.4. 

2. I f  a crew member had a pulse ra te  above 110 bpm, the next work per iod 
should be two-thirds  as long as the previous work period. 

EXAMPLE: I t  is 8OoF in the shade.  T h e r e  is no cloud cover,  a n d  the 
crew is working in impermeable  clothing. T h e  e f fec t ive  tempera ture  
would be 93OF. a n d  the  table  i n  Appendix  5.4 suggests a 15-rnin work  
period. If a worker  h a d  a pulse ra te  a b o v e  110 b p m  a t  t h e  beginning of 
a break,  the next  work period should be 10 min long. If hot weather  
conditions remain unchanged a n d  a worker  had a pulse ra te  above 
110 bpm a t  the beginning of the  next  break,  then  the th i rd  work per iod 
should be shortened to 6 a n d  213 min. 

E. Ident i fy  heat-sensit ive workers  a n d  assign.some, of their  dut ies  to ind iv idua ls  
with a lower sensit ivity to heat.  

F. T a k e  appropriate  action if you observe a n y  of the early signs of  heat  stress 
listed below. 

1. Clumsiness or lack of coordinat ion 

2. Mental confusion or poor judgment  

3. Frequent  bending over or leaning against  objects 

4. Going to unusual  lengths to get o u t  of sun 
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. 4. S O U R C E S  

American Red Cross. 1979. Standard Firs t  Aid and  Personal Safetv.  Zd ed. Garden  
City, New York: Doubleday and  Company, Inc. 

NIOSH. 1985. "Occupational Safety and  Health Guidance  Manual for  Hazardous 
Waste Site Activities." L.2. Department of H e a l t j  and  Human Services, Center 
for  Disease Control, National Insti tute f o r  Occupational Safety and  Health.  
Atlanta,  Georgia. 

5. APPENDICES 

5.1. Equipment and Supplies Checklist  

5.2. Heat  Stress Monitoring Record Form 

5.3. Data  Form Completion 

5.4. NIOSH Heat  Stress hlonitoring Table 

5. Workers who claim tha t  they a.re not too hot when demonstrating one o r r  
more of these symptoms 

.. . . 
G. Be prepared to give f i r s t  a id  and  t ransport  workers suf fer ing  f rom severe 

heat stress or  heat stroke to medical facil i t ies.  

3.4. Postoperation 

3 2 . 1 .  Field 

Ensure that  a l l  equipment is accounted fo r  and  decontaminated (see SOP 5.6, General  
Equipment  Decontamination).  

3.4.2. Documentation 

A. Complete logbook entries, verify the accuracy of entries, and  sign/init ial  all 
pages. 

B. Review da ta  collection forms f o r  completeness. 

3.4.3. O f f i c e  

A. Deliver original forms and  logbooks to the  document  control off icer  (wi th  
copies to the si te manager and  files) for  eventual  delivery to the Department  
of Energy. 

B. Inventory equipment and  supplies. Repair  or replace all broken o r  damaeed 
equipment.  Replace expendable items. Return  equipment  to the equipment  
manager and  report  incidents of malfunct ion or damage. 
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i APPENDIX 5.1 
. _  

E Q U I PME MT. A N D  'SUPPLIES CHECKLIST 

60-rnin timer 

Stop \va t c h 

Thermometer 
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gPPEND1-X 5.2 

HEAT STRESS MONITORING RECORD 

HEAT STRESS MONrTORlNG RECORD 

FmLnY cca m DATE 
LoccERcm€ FlELD REP 

-ME CODE 
WORKER NO 1 NUAE AND SS NO 
WORKER NO 2 NAME AND SS NO 
WORKER NO 3 W E  AND SS NO 
WORKER NO 4 W E  AND SS NO 
WORKER NO 5 W E  AND 55 NO 

SOP 6.16 
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APPENDIX 5.3 

DATA FORM COMPLETION 

i 

! 

rith black ink that  is not water  soluble (not  a fe l t - t ip  pen). Make a n  en t ry  
in  each blank. Where there is no da ta  en t ry ,  enter  UNK f o r  Unknown,  NA fo r  Not 
Applicable,  or ND for  Not Done. If any  procedure was not performed as prescribed, 
give the reason fo r  the change or omission on the form. To change a n  entry,  d raw a 
single l ine through it, a d d  the  correct information above i t ,  a n d  init ial  the change. 

HEAT STRESS MONITORING RECORD 

1. Facil i ty Code. Five-character code abbreviat ing the faci l i ty  name  where  
program act ivi ty  is being conducted. The  f i r s t  three characters  indicate  
the facil i ty,  and  the remaining two numbers designate the specif ic  si te 
within the  facil i ty.  

2. Log Date. The  da te  that  information recorded on the f o r m  was obtained 
in the  format  D D - W - Y Y  (01-JAN-88). 

3. Logger Code. Three-character or  four-character  code ident i fying the 
company responsible f o r  collecting the information recorded on the  form.  

4. Field Representative. The  name of the  f ie ld  representative.  

5 .  Acceptance Code. One-character code assigned b y  the si te manager.  

6. Worker Name and  SS No. 
worker(s). 

Name(s) and  social security number(s) of the 

7. Time (HH:Mh4). The  24-hr clock (see conversion table below) will  be 
used. 

Conversion Table  

Convent i ona 1 T i me 24-Hr Time 

1:OO a.m. 
12:OO noon 
1:00 p.m. 
2:OO p.m. 
3:OO p.m. 
4:OO p.m. 
500 p.m. 
6:OO p.m. 
7:OO p.m. 
8:OO p.m. 
9:OO p.m: 

1O:OO p.m. 
I1:OO p.m. 

1 :oo 
12:oo 
13:OO 
14:OO 
15:OO 
16:OO 
17:OO 
18:OO 
19:oo 
20:oo 
21:oo 
22:oo 
23:OO 
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,. I 12:OO midnight  i 24:OO 
, I .  APPENDIX , 5.3, Concluded 
I ' .  

8. Air Temperature .  The  a i r  temperature  ( O F )  measured i n  the shade. r- 

9. O h  Sunshine. If cloudy, enter  a 0; if sunny,  enter  100. If partly cloudy, 
enter  50. 

10. Xdj. Temp ( O F ) .  The adjusted temperature  . i n  O F  determined by the  . 

formula below. 

t a  a d j  Fo = ta Fo [13 x (Oh sunshine/100)] 

11. Activity Code. Code describing ongoing act ivi ty .  

Activitv Code Table  

Activitv Code 

Baseline 
Break 
Dril l ing 
Grout ing 
Logging 
Measure men ts 
Sampling 
End of Break 

BL 
BR 
DR 
GR 
LO 
ME 
SA 
EB 

12. Pulse Rate  of Worker (Beats per minute). Pulse ra te  is measured in beats 
per minute.  
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._ ..APPENDIX 5.4 

JIOSH H E A T  STRESS MONITOR 

ADJUSTED  TEMPERATURE^ NORMAL WORK EMSEMBLE' 

90°F(32.20C) or above 

87.5°-900F(30.80-32.20C) 

82.S0-87.5'F( 28.1°-30.80C) 

77.5'-82.'F( 25.3°-28.10C) 

72.S0-77.5'F 
(22.5°-25.30C) 

After each 45 minutes of work 

After each 60 minutes of work 

After each 90 minutes of work 

After each 120 minutes of work 

After each 150 minutes of work 

NG TABLEa 

IMPERMEABLE ENSEMBLE 

After each 15 minutes of work 

After each 30 minutea of work 

After each 60 minutes of work 

After each 90 minutes of work 

After each 120 minutes of work 

Source: Reference [ 131 

'For work levels of 250 kilocalories/hour. 

bCalculate the adjusted a i r  temperature  (ta ad j )  by using this equation: ta a d j  Fo = ta. 
Fo + [ I 3  x (O/o sunshine/100)]. Measure air  temperature  ( ta)  with a s tandard  mercury- 
in-glass thermometer, with the bulb shieldcd f rom radiant  hezt. Estimate percentage 
of sunshine by judging what  percent time the sun is not covered by clouds tha t  a re  
thick enough to produce a shadow. (100 percent sunshine = no cloud cover a n d  a 
sharp,  dist inct , ,shadow 0 percent sunshine = no shadows). 

'A normal  work ensemble consists of cotton coveralls or  other  cotton clothing with 
long sleeves and  pants. 
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